ENVIRONMENTAL PROTECTION AGENCY

40 CER Part 90

[FRL- ]

Phase 2 Emission Standards for New Nonroad Spark-Ignition Engines At or Below 19
Kilowatts

AGENCY:  Environmental Priection Agency (EPA).
ACTION: Notice of Proposed Rulemaking (NPRM).

SUMMARY: Today'’s actiomproposes a second phase of regulations to control emissions
from new nonroad spark-ignition engines at or below 19 ktts(25 horsepower).

These engines are used principally in lawn and garden equipment, both in nonhandheld
applications such as lawnmowers, and also mdheld apptations such asitnmers and
chainsaws. The proposed standards areagy to result in a 30 percent reduction of
emissions of hydrocarbons plus oxides of nitrogen from the current Phase 1 standards. If
adopted, the standards would result in important reductions in emissions which contribute
to excessively high ozone levels in many areas of the United States.

DATES Written comments on this NPRM must be submitted on farééarch 13,
1998. EPA Wi hold apublic hearing on February 10, 1998 starting at 10:00; requests to
present oral testimony must eceived on or Here February 6, 1998.

ADDRESSES Written commentsh®uld be subniied (induplicate if possible) to: EPA

Air and Radiation Docket, Attention Docket No-9%-55, Room M-1500 (mail code

6102), 401 M Seet, SW, Washingn, D.C. 20460. Mterials relevant to this rulemaking

are contained in this docket and may be viewed from 8:00 a.m. until 5:30 p.m. weekdays.
The docket may also be reached bygktme at (202) 260-7548. As provided in 40 CFR
part 2, a reasonable fee may be charged by EPA for photocopying. The public hearing
will be held in Ann Abor, Ml at a Ileation to be determined; c&813) 668-4278 for

further information.

FOR FURTHER INFORMATION CONTACT Robert Larson, Office of Mobile
Sources, Engine Programs and Compliance Division, (313) 668-4278,
larson.robert@epamail.epa.gov.

SUPPLEMENTARY INFORMATION
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List of Subjects in 40 CFR Part 90
l. Regulated Entities. Entities potentially regulated by this action are those that

manufacture or introduce into commerce new small spark-ignition nonroad engines or
equipment. Regulated categories and entities include:
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Category Examples of Regulated Entities

Industry Manuécturers or importers of new
nonroad small (at or below 19 kW)
spark-ignition engines and equipmer

—t

This table is not intended to be exhaustive, but rather provides a guide for readers
regarding entities likely to be regulated by this@ti This table lists the types of entities
that EPA is now aware could potentially be regulated by thisract®Other types of
entities not listed in the table could also be regulated. To determine whetiner
company is regulated by this amtj you should carefully examine the appliigb

criteria in sectior®0.1 of title 40 of the Code of Federal Regulations. If you have
guestions regarding the applicability of thition to a particular entity, consult the
person listed in the preceding "FOR FURTHERFORMATION CONTACT" ®ction.

Il. Legal Authority and Background

Authority for theactions seforth in this rule is granted to EPA bgaions202,
203, 204, 205, 206, 207, 208, 209, 213, 215, 216, and 301(a) of the Clean Air Act as
amended (42 U.S.C. 7521, 7522, 7523, 7524, 7525, 7541, 7542, 7543, 7547, 7549, 7550,
and 7601(a)).

In the summer of 1992, EPA irated a onvening process tcetermine the
feasibility of a negoéited rulemakindor the development of the regulatory program for
small nonroad spark-ignited (SI) engines at or below 19 kittsA(hereafter referred to as
“small SI engines”). An August 1992 report recommended an "Explorategtiivy”
which was held November 1992. Following@tings in January and Jub@93, the
group decided to pursue a regulatory negotiation process for the development of Phase 2
regulations for these engines, while EPA developed a first phase of controls for small Sl
engines through the traditional rulemaking process.

On July 3, 1995, EPA published the Phase 1 final rule, Emission Standards for
New Nonroad Spark-ignition (SI) Engines At or Below 19 Kidts, hereafter referred to
as the Phase 1 small Sl engine regulations. The Phase 1 small SI engine regulations
established an effective date of model yE297. Although the Phase 1 regulations were
the first to establish nationwide new engine emission standards for this industry, the
federal regulations were developed to harmonize with the Tier | standards established by

'60 FR 34582, July 3, 1995, codified at 40 CFR part 90. The docket for the Phase 1 small
Sl engine rulemaking, EPA Air Docket #A-93-25, is incogded by reference

*The California utity and lawn and garden equipment engine (utility engine) emission
regulations are contained in Title 13, California Code of Regulations (CER)o82400-2407.
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California's Air Resources Board.

The engines covered by the existing Phase 1 rule include nonhandheld engines
(Class | and Il) used in apgditions such as lawnmowers, generator sets and riding
mowers, and handheld engines, (Class lll, IV and V), used ircapiphs such as
trimmers, edgerdyrush ctters, leaf blowers, leaf vacuums, chain saws, augersliens! t
The proposed Phase 2 rules contained in today's notice would apply to the same types of
engines and applications covered by Phase 1.

On September 30, 1993, the charter for the Small Nonroad Engine &ledoti
Rulemaking Advisory Camittee was filed wittCongress. The purpose of thertoittee
was to help EPA develop Phase 2 small SI engine regulations. The committee consisted
of eleven members representing the range of stakehdélders. The comdutiesta
protocols and formed four task groups to examine key issues and bring recommendations
to the full committee. The taskayps included: Test Procedure; Technology;
Certification; and Public Education and Market Incentives.

The committee and the tastogps met numerous times between September 1993
and February 1996, with the finalromittee meeting on lBeuary 16, 1996, in Ann
Arbor, Michigan. During the course of its work, therguoittee adressed many issues,
including: applicability of the rule; engequipment classification; tgstocedures for
engines; standards and standard structure; effective dates and lead tinme ogrtdm;
certification, enforcement and complianceasigies; n-use program; market-based
incentive programs; public edationprogramstechnologies; and dealer resporitib
The committee developed data and draft languagddreas most of these issues, both
through the work of the task groups and the work of tmencittee as a whole. However,
the committee did not reach consensus on an agreement in principle or draft regulatory
language during the course of the negotiations. While thmenaibee did not achieve

*Since the July 3, 1995 promulgation of the Phase 1 program, four changes have been
made to Phase 1. First, provisions for allowing a siliead certifcationprocess were
promulgated May 81996, 61 FR 20738. Second, revisions to the national security exemption
provisions were promutdged October 4,996, 61 FR 52088. Third, revisions to the carbon
monoxide (CO) emission standards for Class | and Il engines, and provisaied tel crankcase
emissions, were promwlted, November 13, 1996, 61 FR 58296. Finally, provisions relating to
replacement engines and 2e$te engines in nonhandheld apptions wergublished August 7,
1997, 62 FR 42637.

“The organizations participating in the regulatory negotiations as members of the
Committee were: the American LuAgsociation (ALA); the Auger and Power Equipment
Manufacturers Association (APEMA); the Engine Mdéacturers Association (EMA); the
Manufacturers of Emission Contrdssociation (MECA); the Natural Resrces Defense
Counsel (NRDC); the North American Equipment Deafesociation (NAEDA); the Ouloor
Power Equipment Institute (OPEI); the Portable Power Equipment Manufacturers Association
(PPEMA); the State and Territorial Air Pollution Program Administraf@sdciation of Local
Air Pollution Control Officials (STAPPA/ALAPCO); the Wisconsin Department of Natural
Resources; and U.S. EPA.
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consensus, the regulatory negotiation process produced substantial useful information and
provided EPA with input from numerous key stakeholders which has helped EPA
develop the Phase 2 small S| engine regulatory program being proposed today. In
addition, during the eetings there was much useful discussion which has helped EPA
understand the pemsgtives of the interests represented at the fable.

Following the final meeting of the regutety negotiation comittee in Feruary
1996, EPA proeeded to develop the Phase 2 rule. EPA and other interested parties
continued working to find areas of agreement on how certagctspf a Phase 2
program would be addressed in the proposed rule. As these discussiaesipd) the
involved parties worked together to developtien documents, Statements of Principles
(SOPs), which have partly formed the basis of today's Phase 2 NPRM (see 62 FR 14740,
March 27, 1997). Atatement of Principles (SOP) is a joint written statement by the U.S.
EPA and supporting parties outlining a comprehensive plan for developing a proposed
rulemaking. In this case, the two SOPs lay out the framework for a proposal for Phase 2
regulations covering small handheld and nonhandheld spark-ignited nonroad engines,
respectively.

The “Handheld SOP”, addressing issuegetihg engines used inmaheld
equipment, was signed in May 1996 by EPA, the Auger and Power Equipment
Manufacturers Association (APEMA), the North American Equipment Dealers
Association (NAEDA), the Portable Power EquipmentinMiacturers Association
(PPEMA), the State and Territorial Air Pollution Program Administraf@sdciation of
Local Air Pollution Control Officials (STAPPA/ALAPCO), and the Wisconsin
Department of Natural Resources. The “Nonhandheld SOP”, addressing issugsff
engines used in nonhandheld equipment, was signeedarbbel 996 by EPA, Briggs &
Stratton Corporation, Kawasaki Motors Corporation, U.S.A., Kohler Company, Kubota,
Mitsubishi Engine North America, Inc., Onan Corporation, Suzuki Motor Corporation,
Tecumseh Products Company, The Toro Company, and Wis-Con Total Power
Corporation. While the two SOPs set out a framework for EPA's development of the
proposed Phase 2 program, the Agency wishes to stress that they do not represent final
decisions regarding Phase 2 or bind EPA as to how provisions in the final rule must be
promulgted.

EPA published an Advanced Notice of Proposed Rulemaking (ANPRM) in March
1997 (see 62 Federal Register 14740, March 27, 1997) which announced the signing of
the two SOPs and requested comments on all aspects of théas@&poses of
developing today's proposal. EPA also specifically requested information on small
business issues in the ANPRM. Significant comments received on the ANPRM are

°*EPA initially established EPA Air Docket A-93-29 for the Phase 2 rulemaking; this
docket contains backgroundamerials on this Phase 2 rulemaking, as well as materials related to
the Small Nonroad Engine Negatied Rulemakingrocess. EPA Air Docket A-93-29 is hereby
incorpomted by reference.

®The final report by the falitators to the regulatory negotiation process can be found in
EPA Air Docket A-93-29, Item #lI-A-10.
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discussed in the context of the description of the program contained in today's proposal.
lll.  Overview of Proposed Provisions

EPA is proposing today a second phase of regulations for small SI engines 19 kW
and below (hereafter referred to as small SI engines). Two principle goals of the
proposed Phase 2 rule are to encourage a shift to cleaner &afinelogy, and to
assure that the air quality benefits anticipated by the rule are achieved in actual use. To
achieve these goals, the proposed Phase 2 program builds on the current Phase 1 program
in two key ways. First, today’s proposal includes more stringent standards for
hydrocarbons (HC) plus oxides of nitrogen (NOx) emissions, with a requirement that
engines meet these emission standdnasigh their useful lives. Second, the proposal
adds an in-use component to the Phase 1 compliance program to assure that the emission
benefits are achieved in actual use.

As is clear from the analysis supporting this proposed rule é&sg®®V, VI and
VIl, and draft Regulatory Support Document), further emission reductions from future
model year small SI engines beyond those achieved through the Phase 1 program can be
achieved in a cost-effective manner. Uncontrolled, small SI engines contribute
approxinmately 3.4 percent of the national HC emission inventory, 9.3 percent of the
mobile source HC emission inventory, and 34.4 percent of the nonroad mobile source HC
emission inventory.

The Phase 1 small SI regulations are expected to reduce the HC enfissions
these engines by 32 percent. However, even with Phase 1 controls in place, small Sl
engines continue to contribute significantly to the emission inventory that leads to ozone
concentrations in nonattainment areas. After Phase 1, small SI engines contribute
approxinately 3.1 percent HC nationally, 8.4 percent of mobile source HC, and 31.6
percent of the nonroad mobile source HC inventory (note that these values do not reflect
changes in inventories from othecsors).

In addition, further control of HC+NOx emissions from future model year small Sl
engines beyond Phase 1 levels, as proposed in today’s notice for Phase 2 controls, is
achievable througtechnology that W be availablefor the engines to which the
standards would apply, considering cost, lead time noise, energy and safety factors. For
nonhandheld engines, proposed Phase 2 emission levels aoteskip be achieved
through a combination of modsfations to arrent engingechnologies, and conversions
to cleaner, more durablechnology such as overhead valve enggedinology. For
handheld engines, proposed Phase 2 emission levels @a&texkpo be achievetdrbugh
improvements to current 2-stroke engiaehnologies (see discussion ec8on IV.A of
this preamble).

If the Phase 2 program is adopted as proposed, many elements of the existing

'EPA is proposing a set of values for the useful life of the engines for regulatory
purposes. The term “useful life” refers to these regulatory usefgHifegories, which are
discussed in more detail in Section IV.A.4 of this preamble.
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Phase 1 program would remain essentially the same in the Phase 2 program. First, the
types of engines covered by the proposed Phase 2 rule would remain essentially the same
as those covered in the Phase 1 program (see discusition3V.G). In addion, EPA

would retain the five engine class categorizattom Phase 1 for regulatory purposes as

in Table 1 (see discussiorecion IV.G3). Third, the Phase 1 criteria fagtdrmining

whether an engine family would be allowed to certify to less stringewthiedd standards

would be retained (see Section IV2g

Table 1: Small SI Engine Classes
Nonhandheld Handheld
Class | Class I Class Il Class IV Class V
<225 cc >225 cc <20 cc 20 ccand <50 cc| >50 cc

In addition, other elements of the existing Phase 1 program that would remain
essentially unchanged in this proposed Phase 2 program include: 1) alpplmfaibe
rule and definitions (see 40 CFR Part 90, Subpart A), except as discuseetidn S
IV.G; 2) certification requirements (see 40 CFR RaxtSubpart B), except for the
proposed requirements teteérmine deterioration factors and to certify that engines meet
the standards through their useful lives (se€tiSn 1V.D.1), and proposed flexilies for
small volume engine manufacturers (see Section IV.E)r@)isions regarding test
equipment and test procedures (see 40 CFR Part 90, Subparts D and E), except for minor
changes addressed iacson IV.B; 4)provisions for salctive enforcement audits
(SEAS), (see 40 CFR Part 90, Subpart F), except that for the Phase 2 program SEA would
exist primarily as a backstop to manufacturer-run production line testing program (see
Section IV.D.2; and 5)provisions pertaining to imptation ofnonconforming engines,
emission-redted defect ngorting requirements, voluntary emissi@call program,
exclusion and exemption of nonroad engines from regulations, prohalgite@énd general
enforcement provisions, and emission warranty and maintenance instructions (see 40
CFR Part 90, Subparts G, 1, J, K, and L), except for provisions for orderalil (see
proposed §90.808) and compliance fldiibs for small volume equipment
manufacturers (see proposed §890.1003). EPA solicits comment on the apeness of
retaining these elements of the Phageabram in Phase 2.

Elements new to the regulatory requirements for small SI engines included in
today’s proposed Phase 2 program include: 1) proposed emission standard levels and
useful life categories (sggoposed amendments to Subpart B, axtién IV.A); 2) a
certification averaging, banking and tradpr@gram for nonhandheld engines (see
proposed Subpart C, andc@ion IV.A5); 3) procedures for theetermination of
deterioration factors at the time of certification (pegposed amendments to Subpart B,
and Section IV.D.1; 4) a mafacturer-run production line testing program, called
CumSum, (see proposed Subpart H, amctin IV.D.2); and 5) in-use testing programs
for nonhandheld and handheld engines, with an in-use credit program for handheld
engines (see proposed Subparts M and N, anticd 1V.D.3).

SmallEnginePhase2-NPRM-Preamble pg. 8 December 23, 1997



In addition, this proposal contains a number of fldikds to ease the transition to
this more stringent Phase 2 program, some which would apply to all ac&umefrs, and
others which would be targeted to ease the transition specificafiynall production
volume manufacturers (see discussi@tti®n IV.E). Finally, today’s notice also
describes EPA’s intent to pursue a voluntary “green labeling” program and a voluntary
fuel spillage reductioprogram for nonhandheld and handheld engines, and a particulate
matter (PM) and hardous air pollutant testing program for handheld engines (see
Section IV.F).

The programs proposed today for nonhandheld and handheld engineslare s
in many respects. They also have sommortant differences. The intertwining issues of
more stringent standards and assurance of emission reductions in use can be addressed in
a number of ways. The remainder of this segbiavides an overview of the Phase 2
program goals of encouraging a shift to cleaeehnology and assuring that emission
reductions are achieved in-use, and a description of the basic proposed programs for
nonhandheld and handheld engines for achieving these goals.

A. More Stringent Standards and a Shift to Cleaner Technology

EPA is proposing today HC+NOx emission standards for nonhandheld and
handheld engines that are exped to achieve iportant reductions of emissions that
contribute to ozone nonattainment. The stand@mSlasses II-V would be fully
phased-in by the 2005 model year, with Class | leveésatle in the2001 model year.
Engines would be required to meet these levetsughout their useful lives. For
nonhandheld engines, a cedition averaging, banking and tradprggram is proposed
as an integral part of feasibility of tipepoposed HC+NOx emission standards (seei@n
IV.A.5). A more compte discussion of the justification of the level of the standards and
the technologies exgted to meet these levels carfdnend in ®ction IV.A. This section
contains a brief overview of the proposed nonhandheld engine emission standards, the
proposed handheld emission standards, and the proposal for usefatdifjeries for
nonhandheld and handheld engines.

1. Nonhandheld Engine HC+NOx Emission Standards

The emission standards proposed today for nonhandheld enginestaddn
Table 2, represent an approzita 25 percent reduction in HC+NOXx leviesm Phase 1
levels. These standards are expected to be achieved in a cost-effective manner by
modifications to arrent engingechnologies and, especially in the case of Class Il
engines, by conversion of current side valve (®¢hnology engines to cleaner, more
durabletechnology, such as overhead valve (Olt&ghnology engines. For Class |,
where engine sales are currently daahgd by side-valve (SV) thoology engines, the
proposed levels are eggted to result in cleaner and more emissthnable SV
technology engines, but are not in themselvegetga to result inanversion of SV
engines to OHV or comparably clean and durable engttenology. These
modifications to SV engines can be accommodate2DBy, the proposed efftive date
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for the Phase 2 standard for Class | engines. For Class Il engines, the proposed levels are

expected to result in completerversion to clean OHV or comparabdéehnology. To

allow this more significant design change, the proposed Phase Il standards are gradually

decreased from 2001 through 2005.

Table 2: HC+NOx Emission Standards for Nonhandheld Engines
in Grams/Kilow att-Hour (g/kW-hr) 8

Engine | Model Year | Model Year | Model Year | Model Year | Model Year
Class 2001 2002 2003 2004 2005

Class | 25.0 = = = =2

Class Il 18.0 16.6 15.0 13.6 12.1

A key aspect of thproposed Phase 2 program for nonhandheld engines is the
belief that low emission standards for nonhandheld engines can be met through engine
technology that can be low emitting both when the engine is new, and also when the
engine has experienced h@aacumulation to the engine’s useful life. THere, these
Phase 2 standards are based on useful life emission performance.

a. OHV and SV Engine Technologies

EPA believes that features inherent to the design of OHV technology engines are
superior to those of SV engines and allow for lower new engine emissions as well as lower
emission deterioration characteristics. In general, the combustion chamber and cylinder
head design of OHV technology engines give these engines the potential to produce lower
emissions both when new and also in-use. These engines have potential to exhibit lower
emissions when new due to location of the combustion chamber directly over the piston,
rather than partly to the side of the piston as in SV technology engines. cHtisrio
allows a shorter combustion time, shorter flame propagat&iterfuel combustn, and
better cooling characteristics. In adalitji OHVtechnology engines are designed with
lower surface to volume ratios, which enhance fuel comtrustOHVtechnology
engines also have the potential to exhibit improved in-use engindlityiciaracteristics
due to the location of the valves in the cylinder head rather than in the block, which
affords more uniform exposure of the valves¢atwurces and thus lower distortion of
valves and valve seats. However, the Agency recognizes that the design of the engine is

80ptional non-methane hydrocarbd#iMHC) plus NOx emission standards for natural
gas fueled engines only, and carbon monoxide (CO) emission standards, are also proposed in
today’s notice, and are discussed in Section IV.A.

°The 12.1 g/kW-hr Class Il standard assumes a phase-in from 50 percent in model year
2001 to 100 percent in model year 2005 of OHV or comparably clean and decdiielogy.
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all-important, and that it is possible to improeatures of both SV and OHV technology
engines to enhance new and in-use emissioractetstics (e.g., cylinder heads,

advanced carburetion, fuelégtion). The Agency requests comment on the fundamental
supposition of this rule that OHchnology engines have the potential to be superior to
SV technology engines for new and in-use emissionsactestics. Further discussion

of SV and OHV technology engines is containedant®n IV.A and Chapter 3 of the

Draft Regulatory Support Document (RSD).

b. Class | Use of OHV Technology

The nonhandheld small SI engine market has traditionally been akeaiby SV
technology engines, with S¥¢chnology engineaccounting for as much as 90 percent of
engine sales in Class | and 65 percent of engine sales in Class Il. The majority of Class |
SV engines are used in low cost, consumer products such as walk-behind mowers.
Recently, the market has been moving towards @ \Zlass I, in recognition of OHV
advantages in engine performance, engine dityafuel economy, and emissions
characteristics. These advantages would be expected to be rporgaimin commercial
equipment which tend to make up significant market for Class Il engines. For Class |
engines, there has not been this same trend to OHV technology.

One barrier to increased penetration of OHV technology engines into the Class |
market, which is dominated by residential, low cost equipment, may have been the cost
associated with theoaversion of product lines from S€chnology to OH\technology.

These conversion costs to the engine mactufer are expected to be in the range of $5

to $14 per engine, depending on volume; cost to the consumer would likely be even
higher (see Section Yor further discussion of these costs). For residential, low cost
equipment, the OHV engine’s advantages in performance andlidyiraby not

outweigh the associated highmrrchase price when compared to equipment using less
expensive SV equipment, at least in the near term and in light of the lead time EPA is
proposing for the proposed Class | standard. If consumers of residential equipment are
particularly price sensitive, they may choose not to purchase new equipment if priced
higher due to the use of an OHV engine. Rather, to the extent four stroke SV engines
tend to continue providing operable service, consumers may choose to spend money on
equipment maintenance, extending both the life of the equipment and the number of
hours the existing, non-Phase Il SV engines would be used. If this happens, sales of
cleaner, Phase Il engines could be depressed and the extended use of SV engines toward
the end of their useful life would add disproportitely to emissiofrom small engines as

the emission performance of these engines tends to contterodating with use.

Moreover, promulgation of a more stringent Class | standard, combined with the
proposed Class Il standard, would raise questions about the need for providing
significantly longer lead time before the standareisame effective. Additionally lead

time might be necessary to allow manufacturers to invest the greater level of engineering
and production resourcescessary to convert both Class | and Class Il engines to OHV
technology for their entire product line as could beessary for a nationwide program.

This additional lead time could delay the environmental benefits of the program.
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Due to uncertainties as to consumer acceptance of OHV engines in typical Class |
equipment applications if required nationwide and how a more stringent Class | standard
might effect lead timéor the program as a whole and the resulting uncertainty of
emissions benefit, the Agency is not at this time proposing Class | standards which would
mandate theanversion of Class | engines to O#thnology. However, EPA is
requesting comments on the likely impacts of such a standaven if it is not
approprate to aopt more stringent Class | standards now, in the future, as uncertainties
regarding consumer acceptance of OHV Class | engines and other issues are resolved,
EPA will be able to re-evaaiie the stringency of throposed standard and pursue any
necessary and approgie revisions. Additionally, the experience in atia will likely
provide useful information.

While today’s proposed emission standards for Class | engines are aotezk{n
require additional conversion from SV to Ok&¢thnology, EPA does desire to encourage
the production and sale of OHV engines into the Class | market on a mass volume basis.
In order to encourage this, EPA has entered into Memoranda of Understanding (MOUSs)
with two individual engine manufacturefs. These two companies currently represent
over 80 percent of all Class | engine sales. The two MOUSs detail the specifics of Class |
OHV engine demonstration programs which are designed as experiments to explore the
consumer acceptance and feigof developing low cost OHWechnology which can
be applied to mass production Class | engines. The two programs include a series of
reports to EPA on the level ofstess, impediments encountered, market response, costs,
emission rates, and sarth. The two Class | OHV demonstration progranisbegin
prior to the proposed efttive datesor the Phase 2 rule. While the MOUs are outside
the scope of the regulatory process, dessful, this voluntary program may generate
considerable emission benefits in addition to those anticipated tofresulihe proposed
standards.

In addition, the proposed voluntary “green labeling” program is designed to
encourage manatturers to produce engines that are substantially below the standards
proposed today. In Class | in particular, mawidirers may decide for market reasons to
convert current SV engines to OHV or comparably clean and dueaitiaology engines,
in order to qualify for the “green label” (see discussion of the prograecitog IV.E1).

EPA requests comment on the general issue of the impact of moving to OHV
technology for class | engines, including the potentiabichpn sales of new equipment,
the extended use of existing SV engines, the impact of a more stringent Class | standard
on the ability of maufacturers to meet th@roposed Class Il standard under the proposed
schedule, any options in addition to the voluntary “green labeling” program which would
encourage the sale of clean OH¢hnology engines and the ingaltionsfor emissions
impact which would likely resufrom theseactions.

C. Class Il Use of OHV Technology

Copies of these MOUs are in EPA Air Docket A-96-55, Items 1I-B-03 and 1I-B-04.
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The 12.1 g/kW-hr HC + NOx emission standard proposed to tagetaffthe
2005 model year for Class Il engines isesed to result in complet®icversion to clean
OHV or comparably clean and durable end@ehnology. As is discussed below in
Section IV.A, this is an aggressive stand@ardClass Il engines. The transition to OHV
technology should be eased by the phase-in of the standard and theatertifi
averaging, banking, and trading provisions proposed today for nonhandheld engines.

2. Handheld Engine HC+NOx Emission Standards

The standards proposed today for handheld engines represent an agig8%m
percent reduction from Phase 1 levels, to be phased-in on a percentage of production
basis between the 2002 and 2005 model year, asibedi in Table 3. These standards
are expected to be achieved in a cost-effective manner by usprofed 2-stroke
technology engines (as discussed in m@titin Section IV.A).

Table 3: HC+NOx Emission Standards for Handheld Engines (in g/kW-hr)
Engine HC+NOx Emission Model Year Model Year Model Year Model Year
Class Standard (g/kW-hr) 2002 2003 2004 2005
Class IlI 210
Class IV 172 20% 40% 70% 100%
Class V 116

Two-stroketechnology engines have traditionally been the dominant engine
design used for handheld equipment agapions. These engines have been well suited
to meet the weight, multipositional use, and power requirements of these applications.
However, 2-strokéechnology engines also have very high engine emissions, compared
with 4-stroketechnologies, due in large part to fuel scavenging losses.

With the advent of emission control requirements federally and in California,
research into other technologies to further control emissions from engines used in
handheld appdiations has oeaored. Promisingechnologies include light weight 4-stroke
technology engines, and 2-straieehnology engines with aftegmtment. However, little
is known about the in-use performance, in-use emissionaatlaistics and cost of these
technologies, or how approate it is to consider these tewlogies across the full range
of handheld equipment apgditions. Because of these uncertainties, today’s standards

The standards would be phased-in on the basis of percentage of total eligible sales. In
this proposed rule, “eligible sales” or “U.S. sales” is defined as Phase 2 engines sold for purposes
of being used in the United States, and includes any engiroeted and subsequently imported
in a new piece of equipment, but excludes any enginedinted into commerce, by itself or in a
piece of equipmentpr use in atate that has established its own emission requirements
applicable to such engines pursuant to a waiver granted by EPA ectien209(e) of the
Clean Air Act.
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would not require conversion to 4-stroke endgee&hnology or the use of aftextitment

for handheld engines. However, EPA wants to encourage introductiechofologies

into today’s market which are cleaner than required by the proposed standards. For
example, EPA recognizes that some engine manufacturers have recently developed and
marketed cleaner, lightweight 4«ske engines for use in handheld equipment. The
Agency believes potentially cleaner 4-stroke engines, 2-stroke engines with
aftertreatment and other advanced twolsttechnologies may enter the market to a
limited extent on a national leveéiiring the time frame of the Phase 2 program. EPA’s
goal is to encourage development of stexthnology, and EPA believes that the
proposed “green labeling” program, (discussedeictiSn IV.E1) should provide
important incentives to manufacturers to introduce cletedmologies on a national
basis. In addition, the Agency intends to conduetcanology review and a possible
Phase 3 rulemaking to address the pdagithat technological advances and/or cost
reductions may occur after promulgation of the Phase 2 rule that could reakergbut
still cost-efective reductions feasible inm@held engine emission levels.

2. Useful Life Categories

Today’s proposal would require that enginesetrtheproposed emission
standards throughout their useful lives. EPA is today proposing multiple useful life
categories, indicated in Tables 4 and 5, given the rusepplations in which these
engines are used, and wide variation in expected engine useful life in these different
applications. In addin, the use of these engines in aggiions which experience
primarily commercial rather than primarily consumer or residential usage can also impact
the useful life of the engine.

Table 4: Useful Life Categories
for Nonhandheld Engines (hours)

Categry C Categry B Categry A
Class | 66 250 500
Class Il 250 500 1000

Table 5: Useful Life Categories
for Handheld Engines (hours)

Residential Commercial
Class lll, IVand V | 50 300

EPA is proposing that at the time of cedsftion, engine manaftturers would
have the responsility to select the useful life period which most typically represents the
in-use operating periods for the majority of engines in the engnityfdased on
information about that enginerfaly including design andurablity i nformation, as well
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as information about the equipment in which the engine isa&d to be used.
Manufacturers would label the engine according to the useful léetgsl. See &ction
IV.A.4 for further discussion of the proposed useful life provisions for nonhandheld and
handheld engines.

B. Assuring Emission Reductions are Achieved In-use

The goal of the in-use component of the proposed Phase 2 program is to provide
assurance that the emission reduction benefits anticipated pyodgram are achieved in
actual use. This section describes how EPA’s traditional compl@ongeams for mobile
sources achieve this goal, outlines various challenges in designing a compliance program
for the small SI industry, provides an overview of the compliance program proposed
today for nonhandheld and handheld engines, and discusses alternative compliance
program options.

1. Traditional Compliance Programs For Mobile Sources

EPA has traditionally used three-step compliance programs to implement and
enforce mobile source emission standards. For a given engiitg, the first of the
three steps is certificatn, where, based on emissicatafrom test engines, which are
often prototype engines, EPA issues a license to the engineanauref known as a
certificate of onformity. This license enables the maaaibirer to introduce engines
covered under the certifte into commerce in the United States. This step typically
includes some means of peoting the emissions characteristics of the engim@yfaver
its useful life. If the manufacturer demonstratesadiog to the regulatory provisions
that the engine family eets the emission standafdsthe useful life of the engines, EPA
issues a certificate obaformity.

The second step is production line testing where the engine acdumear
demonstrates that actyabduction line engineseet emission standardsroduction
line testing provides an opportunity for EPA and the mactufrer to verify that designs
approved based on certifition testing are translated into mpesduction engines that
meet standards and to cafmoduction problems before they become in-use problems.

The last step involves the testing of in-use engines to ascertain whether the
engines continue to meet standatdsang their useful lives in the hands of typical
customers. EPA has the authority undect®n207(c) of the Clean Air Act to require a
mandatory ecall of vehicles or engines that have been shown not to comply with
standards for their useful life. Suddcalls are instigated based on evidence of
nonconformities discovered through a variety of means, the most common of which are
cases in which nonconformities are found either through production line testing or
through in-use testing programs. In EPA’s on-highway emission control programs, EPA’s
recall authority andercall practices haverovided clear incentives to mamagturers to
produce emissions durable engines and vehicles.

2. Compliance Programs for the Small SI Engine Industry

SmallEnginePhase2-NPRM-Preamble pg. 15 December 23, 1997



The Phase 1 emission control program for small SI engines does not follow this
typical three-step compliance program. Thisasduse, unlike othg@rograms, the Phase
1 program includes “new engine” standards only, that is, standards that the engines must
meet when new, wibut the requirement that they continue wetthose standards in-
use throughout their useful lives. As such, while the Phase 1 program contains programs
for certification andproduction line testing (in the form of EPA imaited Selective
Enforcement Audits), the program does not contain a requirement forangumefs to
project the emissions characteristics of the enginglfaver its useful life at the time of
certification (e.g., to determine a deterioration dacor “df”, for the engine fianily), nor
does it contain mandatory in-use testing provisions. EPA pramegdguch @rogram for
Phase 1 for several reasons, including the belief that for a first phase of emission controls,
significant emission reductions would occur in this sector even with the “new engine”
standards. Equally important was the lack of data available to the Agency at the time of
the rulemaking on which to base an in-use program (e.g., information supporting
approprate regulatry useful life periods and enginetérioration rates). In addition,

EPA made clear its intention to address in-use issues in a second Phase of regulation.

In addition to determiningmoroprate useful life periods and engine emission
deterioration characteristiésr this proposed Phase 2 program, the Agency has also
faced a key challenge of how tor@luct an efctive n-use testing program for these
engines, and whether or not a recall program modeled on the traditional on-highway
recall program could be an efftive compliance todbr this ®ctor of the nonroad engine
industry. As EPA has begun to regfid a wide range a@fonroad engines pursuant to
Section213 of the Clean Air Act, it has become evident that a mandatoafl program,
as has been traditionally corddedfor the on-highway industry, may not be the most
effectiveprogram for someestors of the nonroad engine industry, as compared with
other means of assuring compliance in-use. This is especially true for the small SI engine
industry, in which many of the engines are installed in consumer products which are not
registered and thus would be difficult to track in the event of a recall, and in which the
cost of conducting a potentiadaall could be large relative to the cost of the actual
engines being recalled.

For certain nonroad engine industecwors, such as the spark-ignition marine
engine sector and the small SI engine sector, EPA has sought to develop alternative
programs designed to provide reasonable means to address emisssatRaages
identified through production line testing and in-use testing programs. For example, the
spark-ignition marine engine program includes a voluntary in-use credit program that
EPA expects Wl be an efective way to ddress egeedances identifiethtough in-use
testing, and the program also includes provisions for the use ofcaibifi credits to
address eseedances identifiethtough production line testing (see 40 CFR Part 91).

EPA believes that these alternative programs, designed to provide a means to
address emission egedanceshsuld meet several criteria iarder to be considered as
effective as EPA’s traditional manaday recall programs. First, they should provide an
incentive to manufacturers to build emission-durable engines. Second, they should be
practical to implement. Tid, they should provide an incentive to perfaoturate
testing. Fourth, such programs should offset additional emissions that occur as a result of
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the exceedence of the standards. Finally, pupograms should not be unduly
burdensome to manadturers.

The compliance programs proposed today for small SI nonhandheld and handheld
engines are intended to meet these criteria. While EPA retains boeitguio order a
recall if a substantial number of engines are found to be in nonconformity, and while this
Phase 2 proposal does include regulatory language governing &&ibis inordering
recalls (see proposed Subparts | and M), EPA aatiegpconsideringrograms which
would be effective alternatives twdering a mandatoryecall of Phase 2 certified
engines. Instead, EPA would expect these alternatives to recall wabdidsa the
exceedances of the emission standards in ways that meet the five criteria identified
above. For nonhandheld engines, in some cases, the use afatentifcredits would be
allowed to offset eseedances of therfdly emission limit* in the event of PLT
exceedances. Formaheld engines, the use of in-use credits would be allowed as one
means of addressing potentiaterdances of standards in the event of exceedances
determinedhrough production line testing or in-use testing programs. For both
nonhandheld and handheld engines, other possible alternatives for addressing
exceedances of emissions standards would include voluntary recall and other possible
alternative practs (these issues are discudsether in &ction IV.D of this preamble).

3. The Proposed Phase 2 Compliance Program

Today’s program proposes “in-use” standards for the first time for this indéstry.
New elements of the Phase 2 compliance program include processetefamining
deterioration factors (“dfs”) at the time of certificatji a manuwicturer-run Production
Line Testing program, and in-use testing components.

I. Certification andn-Use Testing
Today’s proposal includes three different approaches to catitfn df

determination anchiuse testing, based on engine class and etegih@ology, which are
discussed briefly below. These approaches comprise the basic program proposed today.

?For nonhandheld engines participating in the averaging, banking, and trading program
described in more detail in Section V53 compliance would be demoreied with the fenily
emission limit, or FEL, rather that the standard.

The fact that th@roposed Phase 2 emissions standards are “in-use” standards,
compared with the Phase 1 standards which are “new engine” standards, together with the fact
that these engines do experience emissions deterioration over tintgy, 8lven compared
numerically with the Phase 1 levels, Phase 2 levels in fact are higher in the case of Class I.
Despite this apparent numerical discrepancy, EPA still aateginportant reductions from all
engine classes as a result of the proposed Phase 2 standards. Since Phase il dessgnsiiv
for in-use @terioraton, in-use emission leveldlidbe lowerunder the proposed Phase 2
regulations compared to Phase 1 engines.
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EPA is also proposing additional procedures for some engine classes and engine
technologies to increase the fleiktlg of the rule’* All the @proaches are discussed in
more detail in Section IV.D.

First, for nonhandheld OHchnology engines, maradturers would be allowed
to apply an assigned deterioration factor or “assigned df’ to new engine test values at the
time of certification to determine a useful life certification value. Compared to an
alternative of testing an engine over its full useful life to determine deteoioythiese
engines would be allowed to undergo this lower burden catiin éfort, in return for
participation in an industry-wide OHYV field duribity and in-use emission performance
demonstration program (as describedagcti®ns IV.D.1 and IV.[B). Second, for
nonhandheld side-vaihechnology engines and engines with afesatment,
manufacturers would certify their engines based on accumulaiiung on the engines to
the engines’ full useful lives at the time of certificati This relatively heavier burden at
the time of certification is balanced by a decreasagse testing burden. Following full
useful life certificatbn, these engines would not be sabjtofurther in-use testing
requirements. Third, for all handheld engines, mactufrers would certify their engines
to full useful life standards at the time of certification using new engine test values and
dfs determined based ondigd engineering judgment.” Handheld engine maciuirers
would then conduct an in-use testing program, by whath maufacturer would age
and emissions test engines to ensure compliance in-use. A handheld engirsetmsatuf
would in-use test up to 25 percent of its engimeilfas each year.

Other than the addition of the requirements to demonstrate that engines meet the
emission standards throughout their useful lives, anéterhine a deterioration factor at
the time of certificatin, the certiftationprocedures proposed today for the Phase 2
program are essentially the same as those for Phase 1. In particular, EPA is proposing to
retain a stremlined certifcation applicatioriorm and process, with simple procedures for
electronic subntial of information, as discussed further iac8on 1V.D.1.

i. Production Line Compliance

Today'’s proposal would add a maaaturer-run Production Line Testing program
known as CumSum to regge a Selectiverforcement Audit (SEA) program as the
primary method of étermining the compliance of ngwoduction engines. SEA would
remain an optional or backstop program depending upon the class of engine, as described
in Section 1V.D.2.

i Aging Engines To Their Useful Lives

EPA believes that aging engines in field usage in typical representative
applications would be the most accurate posgildgram for verifying in-use emissions.

“For example, for nonhandheld OH&thnology engines, maradturers would have an
option to use a “calculated df’ rather than the “assigned df’ described below.
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As such, the proposed OHYV field duildfp and in-use emissions performance program
(“Field Durability Program”) is designed twoduce significant quantities of reliable test
datafrom OHV engines aged in typical field usage, and to verify that the conclusions
used in the certificatioprocess with respect to tkderablity of OHV engines are
accurate.

While aging engines in typical field usage would be the optimal program for
assuring the emission reductions are being achieved in use, EPA recognizes that costs
associated with aging engines in the field and administering a field @giggam could
be higher than, for example, costs of a bench aging program. It is for this reason that
EPA is proposing that for full useful life certéitionfor nonhandheld side-valve
technology engines or engines with afteatiment, andbr in-use testing for handheld
engines, manufacturers may age engines on bench cycles, in lieu of field aging, provided
that a field/bench adjustment factor has previously been established, as discussed in
Section IVC. EPA requests comment on the proposal to allow reatwers in some
cases to age engines on bench cycles in lieu of field aging.

In addition, for nonhandheld engine maatiirers, who could be field aging
engines for the OHV Field Durdity Program and alséor the field/bench adjustment
program, EPA is proposing a cap on the number of field engine tests required in a given
year. EPA requests comments on all aspects of the compfieagram proposed today
for Phase 2 small SI engine regulation.

4. Alternative Compliance Program Options

The program proposed today for Phase 2 regulation of small SI engines is
essentially the same as the program described in the ANPRM for this rulemaking. EPA
received comments on the ANPRM relating to the differences betweanrthandheld
and handheld sides of the industry, and the merits of applying concepts and programs
outlined for one side of the industry to the other. One commenter stressed that the
nonhandheld and handheld engine industries are very different in composition, in
marketing, in technology, as well as in apgtion. This commenter suggested that the
program for nonhandheld engines described in the ANPRM is anatgdgvhole, with
eachprovision linked to other provisions, and that it would be a mistake to graft parts of
the handheld program on to the nonhandheld program. Another commenter suggested
that the Agency should take a comprehensive and balanced view of the program for the
two sides of the industry, and that elements of the two proposals should be usadeto cr
a simpler and more effective regulation.

EPA is concerned that any changes to the programs being proposed today should
be considered carefully as to their impact ongitagram as a whole, given linkages
between the various elements of the programs proposed today. For example, the
compliance program proposed for nonhandheld @tV inology engines is designed as
an integrated whole. Th@oposal to allow manatturers to use the assigned dfs for
certification is reasonable because it is linked tgptioposal for an industry-wide OHV
Field Durability Program designed to verify the assumptions witltestsp stable and
low dfs. In addition, EPA believes this conversion of engines to OHV or comparably
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clean and durableechnology, together with the OHV Field Duilay Program, is one of
the strongest elements of today’s proposal, an element which links stringent standards
forcing cleantechnology with a field testing program to verify that those emission
reductions are being achieved in use.

However, EPA believes that there are multiple ways to design eff@rtgeams
for reducing emissions from small S| engines, and for ensuring that those reductions are
achieved in use. EPA requests comment on alternative compliance options. For
example, EPA requests comment on an option which would allow nonhandheld
manufacturers to establish certification fifs SV engines and engines with
aftertreatmenthtrough good engineering judgment (ewd of thgoroposed program for
full useful life aging for certitation), linked to a program for field aging SV engines and
engines with aftertreatment to verify the dfs establishealigh good engineering
judgment. EPA also requests comment on applying the in-use testing program proposed
today for handheld engines to the nonhandheld side of the industry. EPA requests
comments on these or other ways in which programs for the two sides of the industry
could be designed to achieve the goals of providing assurance of environmental benefits
in-use, easing the implem@tionburden for EPA and the industry, and achievirepger
commonality in the programs for the two sides of the industry, where apisopri

V. Description of Proposed Program

Section IV of today’s notice contains a description ofgtegrams proposed for
nonhandheld and handheld small SI engines for Phase 2 regulations, including discussion
of standards and relat@dovisions, test procedures, a field/bench adjustment program,
compliance programs, flexiities, nonregulatory programs, and other general provisions.

A. Standards and Relateddvisions

This sectiomprovides a dtailed discussion of the standards being proposed for the
Phase 2 program, as well asatedprovisions including useful lifeategories,
certification averaging, banking, and tradprgvisions, and certigation fuel.

The Agency is aware of the levels which the California Air Resources Board
(CARB) is considering for their Tier 2 standards for theilityt Lawn, and Garden
Engine regulation. The CARB Tier 2 levels are more stringent and occur in a shorter time
frame than the levels being proposed by the Agency for a Federal Phase 2 program.
Although EPA's approach is not structured identically with CARB regulations, EPA
believes there are two valid reasons for the distinction. First, Congress has recognized the
need for California to maintain its own mobile source emission control program (see
section209 of the CAA) lecause it faces difficult and distinct air pollutjproblems and,
as a result, may need to adopt measures more stringent than those that apply in the nation
as a whole_(see.g., Motor & Equipment Manufacturers Association v. EEZ7 F.2d
1095, 1110-11 (D.C. Cir. 1979)). Second, EPA's nonroad emission standards are not
allowed to be more stringent than is achievable for this nationwide program after
consideration of cost and lead time accordingetien213(a)(3) of the CAA. Although
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California is constrained byrsilar criteria per the ahbrization criteria of sction209(e),
consideration of such criteria is limited to that8 of Caliornia. The Agency must
consider cost and lead time when nonroad emission regulatieas ¢ nation as a
whole. As discussed in the remainder of this sacthe Agency believes the standards
contained in today’s proposaket the sectio@13(a)(3) requirements to consider cost
and lead time in setting Federal standards.

1. HC+NOx Emission Standards

The Agency believes the level of the standards contained in today’s proposal
would achieve the greatest degree of emission reduction achielvahlgl apptation
of technology which Wl be available and considering lead tioneder the proposed
schedule of compliance, noise, energy, safety, and cost factors associated with applying
such technology to a nationwide program. Téetisns below discuss how EPA
addressed and weighed theaetbrs in developing the proposed standards.

EPA is proposing in-use HC+NOx standards of 25 g/kW-leatiffe in model
year 2001 for Class | engines, and 12.1 g/kW-hr to be phased-in between model years
2001 and 2005 for Class Il engines, as presented in Table 6. EBéte#mat the Class
Il levels would result in a complete shift in enginehiealogy from side-valve (SV) to
cleaner overhead valve (OHV) or comparably clean and dutit@ology by 2005.

Table 6: HC+NOx Emission Standards for Nonhandheld Engines (in g/kW-hr)
Engine Model Year Model Year Model Year Model Year Model Year
Class 2001 2002 2003 2004 2005
Class | 25.0 = = > >
Class I 18.0 16.6 15.0 13.6 12.1

EPA is proposing in-use HC+NOx emissions levels for Class Ill, IV and V engines
to be phased-in between model years 2002 and 2005 based on a percentage of U.S. sales
as presented in Table 7.

Table 7: HC+NOx Emission Standards for Handheld Engines (in g/kW-hr)
Engine HC+NOx Emission Model Year Model Year Model Year Model Year
Class Standard (g/kW-hr) 2002 2003 2004 2005
Class IlI 210
Class IV 172 20% 40% 70% 100%
Class V 116

Unlike the nonhandheld Phase 2 program, for handheld engines, the phase-in
process of mandatory percentages would result in Phase 1 and Phase 2 handheld engines
being produced in the same model yeatr, i.e., at least 20 percent of the engines produced
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in model year 2002 would be Phase 2 engine®stity the Phasefogram, and up to

80 percent of the handheld engines produced in model year 2002 would be Phase 1
engines subject to the Phasprtigram, followed by a 40/60 split in model year 2003, and
a 70/30 split between Phase 2/Phase 1 engines in model year 2004.

The remainder of this section describes the analysisupmbding éGtafor the
proposed HC+NOXx standards for Class | nonhandheld engines, Class Il nonhandheld
engines, and Class llI, 1V, and V handheld engirtesch of these subsections is
organized into the following topic@) Historical Sales Trends by Engine Technolegy
Historical trends are important to consider when assessing the range of field proven
technologies. Historical trends assist in understanding t®bhhologies have been
demonstrated in actual use, whatnm&cturers’ current production cafldies are, and
the availability of new andhtuse emission performancatd;(ii) In-use HC and NOXx
Emission Performance of Uncontrolled Enginddhe Agency presents this information
to highlight the in-use performance caeteristics associated with small engine
technologies and the need for careful consideration of the in-use performance of various
control technologies. Phase 1 new engine emission performatece égvailablérom
Federal certification data. Howevar;use emission performance on engines pulled from
the field is limited; ther®re, a discussion of the in-use performance of uncontrolled
engines is warrante@ji) New Engineand In-use HC and NOx Performance of Phase 1
Technology Engines\ summary of the information available on the new and in-use
emission performance of Phase 1 engines is presented. This information is used to assess
the current®tus of the small enginadustry, which is critical for the Agency’s analysis
when trying to predict the impact of tewlogy changes on the industry; (iv)
Technologies Considered for Phase 2 HC+NOXx StandaBdscussion of the
technologies the Agency considered whetedmining the level of thproposed
standards is presented. This includes a discussion of new and in-use emission
performance oéach tebnology, and the per engine cost ass@a with each
technology, andfv) Proposed Phase 2 HC+NOx StandarA discussion of the Phase 2
standards the Agency is proposing, including information on why the proposed standards
are achievable, the proposed lead time, and a discussion and request for comment on
more stringent standards (such as the CARB Tier 2 levels).

a. HC+NOx Emission Standard for Class | Nonhandheld Engines

This section presentsformation used by the Agency tetérmine the
approprate levelor the proposed HC+NOx exhaust emission standards for nonhandheld
Class | engines. A more detailed explanation of the engine technologies and costs
described in this section is contained in the Draft RegryleBupport Document (RSD)
for this proposal, a copy of which is available in the public docket for this rule.
I. Class | Historical Sales Trends by Engine Technology

Class | engine (<225 cc nonhandheld engines) sales have historically been
dominated by low cogbur-stroke side-valve engines. Two-stroke gasoline Class |
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engines are currently less than 10 percent of annual salesliecwhtinue to decline as a
result of the Phase 1 emission standards, which effectivelyfaallseir phase-out by

2003 due to their high HC emissions. Prior to 1986, OHV engines represented less than
one percent of annual Class | engine sales. In the peatid OHV engines have begun

to penetrate the Class | marketplace, but they havered between 10 and 15 percent

of total U.S. sales for the past eight years.

. In-use HC and NOx Emission Performance of Uncontrolled Class | Engines

Unregulated Class | engines have demonstrated high new engine emission rates for
HC and CO, and low levels of NOx, as well as poor in-use performance (large
deterioration factordpr HC and CO, with little dterioration of new engine NOXx
values!®> HC deterioration has been shown to be greater than two times the new engine
value in as little as four years of engine use.

il. New Engine andn-use HC and NOx Performance of Phase 1 Class | Technology
Engines

Phase 1 engines have improved new engine emission performance over
uncontrolled engines, and may have improved in-use performance. The Draft RSD for
this proposal contains publicly available information on engingliés from all engine
classes certified to the Phase 1 program. This information shows both SV and OHV
technology can eet the Phase 1 Class | new engine standard.

The Agency has recently examinaformation presented by several engine
manufacturers concerning emissions deteriordtmm Phase technology Class | side-
valve and over-head valve engirtés. A more detailed discussion of this data is presented
in the Draft RSD. This information covers over 50 Class | engines field aged by
manufacturers, with usage varying from 20 to 300 hours. Table 8 contains a summary of
the HC+NOx deterioration factors resultingm an analysis of thisada.

Table 8: Summary of In-use Deterioration of Phase 1 Technology Class | Engines
Class | OHV Class | SV
Estimated HC+NOx df at 66ddirs 1.35 1.87

Analysis of this information indates Class | SV HC+NOx deterioration is higher than

>See “Emission Tests of In-use Smalilityt Engines” Southwest Research Institute,
Sept. 1991, EPA Air Docket A-91-24, Item #11-A-8, and “Nonroad Engine and Vehicle Emission
Study” U.S. EPA Report #21A-2001, Nov. 1991, EPA Air Docket A-91-24, Iltem #l1-A-10.

1 See “Tier 1 Deterioration Factdiar Small Nonroad Engines”, Sept. 1996, a report by
Air Improvement Resources, available in EPA Air Docket A-96-55, Item #lI-D-11.
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Class | OHV engines. The lower new engine emission levels of Class | OHV over SVs
combined with lower in-useeatierioration results in bettar-use emission performance
for Class | OHV engines compared to Class | SV engines.

V. Technologies Considered for Phase 2 Class | HC+NOx Standards

The Agency analyzed the emission performance and cost of seagmablogies
which could be applied to Class | engines, including improvements to existing SV engines,
conversion of existing SV engines to OltB¢hnology, and the apgdition of catalytic
converters to existing SV and OHV engines. Four-strokee&hhology utizes an engine
configuration in which the intake and exhaust valves ar@téal to one side of the
combustion chamber (also called an L-head design), as compared to four-stroke OHV
technology in which the intake and exhaust valves aiagdal directly bove the
combustion chamber. Catalytiortverters are add-on aftexaitment devices which
operate by chemically reducing or oxidizing exhaust gases. The Draftdr 8is
proposal contains additional information regarding these tedaologies.

As discussed previously, the majority of Class | engines utilizee&whology.

Table 8 shows that Class | SV technology have HC+N&&rebrations on therder of

1.87 times new engine levels at 66 hours of use. Combining this with the Phase 1
certification level 0fl6.1 g/kW-hr HC+NOx indiates ann-use level of approxiately

30 g/kW-hr HC+NOx. The Agency believes additional reductions can be achieved with
improvements to existing Phase 1 SV engines. A metaldd discussion of these
improvements is contained in the Draft RSD. A summary of the improvements are:
lowering of new engine emission levels achieved through enleanment of intake air-fuel
ratio; improvements to valveeat material which W lower in-use distortion, resulting in
decreased valve leakage and deposit formation; improvements in cylinder ring design,
which will result in ketter combustion chamber sealing and lower oil consumption and
lower combustion chamber deposits; continued structural improvements to cylinder
design to lower cylinder distortion inherent in side-valve configurations; and addition of
valve stem seals to limit the creepage of oil into the combustion chamber. As presented
in the Draft RSD, the Agency estimates th@ravements to Class | SV engines would

cost the manufacturer as much as $4 to $7 per engine, depending on the engine family
volume. The Agency estimates changes would resultgromements to both new and
in-use emission performance, combining for a 10 to 20 percent improvement in the in-use
HC+NOx performance beyond Phase 1 designs.

As indicated by Table 8, Phase 1 OHV engines have bettesei performance
compared to Phase 1 SV engines. A new engine level equal to the Phase 1 standard of
16.1 g/kW-hr combined with a HC+NOXx df of 1.35 at 66 hours results in an in-use
emission rate 021.7 g/kW-hr. This level is well below the performance of Class | SV
engines, therefore the Agency has considered the conversion of existing Class | SV to
OHV engines in developing the proposed Phase 2 levels. Based on the Federal Phase 1
new engine certification data analyZed this proposal, the average Class | OHV engine
emits around 10.5 g/kW-hr. Based on tleg¢edioration mformation presented in Table 8
and design improvements discussed elsewhere, the Agencgtestanwell designed
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nonhandheld OHV engine could have an HC+N@tedoration factor of.3. Assuming

a 10 percent compliance margin, these specific Class | OHV engines could achieve an
average in-use emission level of around 15 g/kW-hr. However, it should be noted that
only about 10 percent of current Class | engines are OHV designs. The performance of
these specific engines may not be representative of what would occur if all Class |
engines were converted to Okdthnology.

Federal certification data indicates a small number of Class | engines have
certified to the Federal Phase 1 standards using cataliisiolegy. Though it is
technologically feasible to appbatalysts to both SV and OHV engines, the Agency has
little information regarding in-use duriity and emission pgormance of engines
equipped with catalysts. As discussed previously,rthese emission performance of
small engines is a critical component of the analysis EPA has undertaken in the
development of the Phase 2 proposal. The Agency’s experience with on-highway
catalyst tebnology has shown considerable in-usg¢edioration of catalysts can agc
In recent years several technical papers have jpagished regarding catalydurablity
on small engines, however, these papers have relied on laboratoryitguypadgrams,
such as aging catalysts dgnamoneters’ . The Agency is not aware of any actual field-
aged in-useatalystdurablity i nformation. The Agency requests comment on the
relationship between laboratory duifity data andn-use field ata, anynformation on
typical in-use agedatalyst pgormance, and all availableath on individual catalysts
aged under typical in-use conditions experienced by equipment using Class | engines.
The Agency requests additional information regarding new engine emission performance,
in-use emission performance, and costathlyst tebnology for Class | SV and OHV
engines.

V. Proposed Phase 2 Class | HC+NOx Standard

The Agency is proposing a corpde average exhaust emission level of 25
g/kW-hr HC+NOXx for Class | engines beginning in model year 2001 (for discussion of the
averaging, banking, and trading program, se&i@n IV.A5). The Agency believes this
level is technologically achievable, and, as discussed previously, can be met by
improvements to existing Class | SV engines. The Agency has performed an analysis
using the existing Phase 1 certification data (which containfidential sales
projections) combined with reasonable assumptions-use eterioraton. This analysis
indicates an averaging standard of 25 g/RWs achievable with improvements to
existing SV engines and considering the emission performance of existing Phase 1 OHV
engines. A standard of 25 g/kW-hr would not require an increase in the penetration of
Class | OHV sales. Manufacturers would need to make improvements to existing SV
engine families which would require jrovements to several engine components.
However, major retooling of engine production lines would not be required. In addition,

"See Society of Automotive Engineers Technical Papers 930076, 932445, 941807, and
961735 for bench agezhtalyst nformation.
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the use of ABT provides maradturers with considerable flexibilifpr determining the
most appropsate expenditure of resrces when deciding which engine families will need
specific improvements to eet theproposed levels. The lead time between the
finalization of this rule and model year 2001 would be sufficient for nzantufers to

meet thgproposed HC+NOXx level.

The Agency has considered emission standard levels more stringent than the
proposed 25 g/kW-hr HC+NOx. As discussed above, a level more stringent than 25
o/kW-hr could be met by the conversion of existingt&hnology engines to OHV
technology. The Agency’s analysis of existing Phase 1 catifin data combined with
confidential sales information inchtes ann-use level of around 15 g/kW-hr could be
met by current Phase 1 Class | OHV engines with some design improvements to assure in-
use emissions durdéity. However, these Class | OHV engines represent dobyutl0
percent of Class | sales; it is uncertain what level of emission could be achieved by
complete onversion to OHMechnology. As discussed previously, the percentage of
Class | OHV engine sales has remained fairly constant for the past eight years, despite
superior duraiity, performance, and fuel economy. Several Class | engine
manufacturers, including the two largest which represent the majority of the market in
terms of sales, have discussed with the Agency their past attempts to sell low cost OHV
engines, likely in competition with less expensive SV engines. Manufacturers have
indicated they have seen little success in drawing consumerdawaihe even lower
cost Class | SV engines. Engine manufacturers have indicated that the principle reason
for the failure of OHVs to penettefurther into the Class | market is the cost difference
between the two engine technologies, and consumerdlingmess to pay this premium.
Several engine manufacturers have indicated that low cost Phase 1 Class | SV engines
have manufacturing costs on the order of $60 to $70 per engine. Enginecharest
contend that for these low cost engines, the cost increase to purchase an OHV engine is
large enough to prevent a larger market penetration by OHV engine, at least when they
would have to compete in the market with SV engines (see @2AF&2, “Class | OHV
Demonstration Program”). The Agency estimates theufieeturer’s cost for conversion
to OHV to be between $5 and $14 per engine. Engine metwérs have indicated
concern over what they perceive to be the potentially dramatic impacts on the Class |
engine sales which would result from a standard which requires conversion to OHV
technology. As discussed in the Overviezct®nlll.A, above, EPA is also concerned
that possible adverse impact on sales and the potentiaforegtitional lead time could
result in reduction in at least the near term emission benefits anticipated jmpfasal.

The Agency requests comment on the market concerns expressed by engine
manufacturers, on the potential impact on lead time associated with a more stringent
Class | standards and on the potential for delay in at least the near term emission
reduction benefits available from Class | engines if more stringent standards were
adopted.

The Agency is aware of the emission standards being considered by CARB for the
CARB Tier 2 Utility, Lawn, and Garden Engine (ULGE) reguati The Agency’s
current understanding is that CARB is considering Class | engine in-use standards of
16.1g/kW-hrNMHC+NOx to be met by model yea000, followed by a standard of
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12.0g/kW-hr in model year 2004. In their comments to the ANPRM, California
recommended a nationwide level of control equivalent to that being considered by
CARB. Further, CARB suggested these standards could be met with the use of available
technology, specifically, total conversion to Ok&¢hnology to achieve compliance with
a 16.1 g/kW-hNMHC+NOx standard and the additionaztalyst control to meet®.0
o/kW-hrNMHC+NOx standed. EPA understands that CARB igl gtvaluating its Tier 2
ULGE program and may adopt regulations which differ from these specific levels or
implementation dates or both. As discusseder &ction IV.A of thisproposal, sction
209 of the CAA allows California to set its own standards, considering criteria as they
apply to the State of Cédirnia. However, as discusseddr in this seabin, the Agency
requests comment on whether application of these emission contnoblegies as being
considered by CARB are appragefor a Federal program at this time, the level of
emission control expectdbm such apptiation of these témologies and what
adjustments to the proposed Federal program mighébessary to accommodate
standards which would require such widespread application of OHV and catalyst
technology.

The Agency has considered the potential impacts associated witbnyersion
of Class | SVs to OHV technology. Due to uncertainties as to consumeptance of
OHV engines in typical Class | equipment applications and as to how a more stringent
Class | standard might effect lead tifoe the program as a whole and the resulting
uncertainty of emissions benefits, the Agency has chosen not to propose Class | standards
which would mandate theoaversion of Class | engines to OHV or comparably clean
technology. However, the Agency requests comment on such an option. EPA
specifically requests additional supporting information regarding this issue to be made
available to the Agency through the public comment process on this proposed rule to
supplement that which informed EPA’s analysis of CARB’s proposed Tier 2 levels and
EPA's cost estimates obaverting Class | engines to OHV. The Agency requests
comment on all aspects of theoposed Class | standards.

b. HC+NOx Emission Standard for Class Il Nonhandheld Engines

This section presentsformation used by the Agency tetérmine the
approprate levelor the proposed HC+NOx exhaust emission standards for nonhandheld
Class Il engines. A more detailed explanation of the engine technologies and costs
described in this section is contained in the Draft R8Dhis proposal, a copy of which
is available in the public docket.

I. Class Il Historical Sales Trends by Engine Technology

Class Il engine sales have been dominated byokesSV engines in the past. As
described in the Draft RSD, Class Il engines were predominantly SV technology in the
1970's and early 1980's. Beginning in about 1985, OHV engines teakiysincreased
their annual sales penetration into the Class Il market, averaging about a 3 percent
increase per year; by 1995 OHV engine sales represented apgedyiBb percent of
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the Class Il market, with the remaining 65 percent being SV engines.
i. In-use HC and NOx Emission Performance of Uncontrolled Class Il Engines

Information regarding new engine and in-use emission performance of
uncontrolled Class Il engines is limited. While some new engite id available, the
Agency does not have in-use emission information on uncontrolled Class Il engines. The
limited new engineniformation from uncontrolled engines comes from the CARB
Technical Support Document for the CARB ULGE progfdm. The Agency used this
information to estirate the new engine emission factfansthe 1991 Nonroad Engine and
Vehicle Emission Report. Those esti@ms were betweelb.2 and 15.4 g/kW-hr for
typical new engine Class Il HC+NOx emission factors.

. New Engine andn-use HC and NOx Performance of Phase 1 Class Il
Technology Engines

Table 9 is a summary of the new engine emission values for gasoline fueled SV
and OHV engine families certified to the Federal Phase 1 regulations as of September

1997.
Table 9: Summary of Federal Phase 1 Class Il Gasoline Fueled Engine Families
Number of Average New Minimum New Maximum New
Technology Farifies HC+NOx (gkW-hr) HC+NOx (g/kW-hr) HC+NOx (g/kW-hr)
Federal Phase 1 OHV 64 9.0 5.3 12.9
Federal Phase 1 SV 14 11.3 9.4 12.9

The values in Table 9 are an average of the certified new engine rates. EPA has access to
manufacturers’ confidential sales esttesfor model year 1997. Using these pajons
the sales weighted new engine HC+NOx emission rdté.&y/kW-hr for Class Il SV
engines, and 8.3g/kW-hr for Class Il OHV. This cer#ifion data shows that OHV new
engine HC+NOx emissions tend to be lower than SV emissions.
In 1996 the Agencyeceived a ngort from several engine mamaturers
regarding the deterioration of Phase tteslogy Class Il SV and OHV engin€s. A
more detailed discussion of this information is contained in the Draft RSD for this
proposal. Table 10 contains a summary of this information.

8California Air Resources Board Mail Out #92-06, Technical Support Document for
California Exhaust Emission Standards and Test Procedure for 1994 and Subsequent Model Year
Utility and Lawn and Garden Equipment Engines, Janti8gp.

%“Tier 1 Deterioration Factorf®r Small Nonroad Engines” September 1996, a report by
Air Improvement Resources, available in EPA Air Docket A-96-55, Item #lI-D-11.
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Table 10: Summary of In-Use Detrioration Factors for Phase 1
Class Il Engines

Class Il OHV Class Il SV
Estimated HC+NOx d250 hours 1.4 1.6

V. Technologies Considered for Phase 2 Class Il HC+NOx Standards

The Agency analyzed the emission performance and cost of seamablogies
which could be applied to Class Il engines, including improvements to existing SV
engines, conversion of existing SV engines to Qehnology, improvements to existing
OHV engines, and the application of catalytimeerters to existing SV and OHV
engines. The Draft RSD for this proposal contains additional information regarding these
technologies.

The Agency considered the costs and emission performance potential which
would result from manaicturers making improvements to Phase 1 Class Il SV engines.
As discussed in the Draft RSD, several areas for improvement potentially exist, including:
improvements to carburetors to lower vailigband maintain more precise air/fuel
control; enhancements to the cylinder structural integrity; improvements to valve stems
and valve seats; and changes in piston ring design. Thpssvaments would lower
production variallity and improve both new engine and in-use emission performance.

The Agency estimates these changes would cost thafa@urer as much as $7 to $20
dollars per engine depending on engine family volume and fir@waments required.
However, the Agency believes the improvement in the in-use emission performance from
Phase 1 levels would be small. All spark-ignited engines have a lean perfolimitnce

i.e., an air/fuel ratio beyond which additional enleanmelhtegult in unstable

combustion and poor engine performance. The basic design of the SV combustion
chamber results in a lean performaficgt which is reached relativelyaon (compared

to OHV technology). Improvements in the in-use performance can be made, but the
Agency believes these improvemenid &lso be relatively small. The Agency estites

that the improvements to S¥chnology considered would result in an overall 10 to 20
percent reduction in the in-use emissions from Phase 1 SV levels. With the Phase 1 Class
Il new engine standard equal to 13.4 g/kW-hr HC+NOx, and a Phase 1 Class Il SV df of
1.6, the Phase 1 in-use emissiateris20.1g/kW-hr at 250 hours. A 10 to 20 percent
reduction translates to amuse emissiorate betweed6.8 and 18.9 g/kW-hr.

As described above ire§tion IV.A1.a, the principle difference between SV and
OHYV engines is the location of the intake and exhaust valves with respect to the
combustion chamber; in SV engines the valves are located to one side of the combustion
chamber, while in OHV the valves are located at the top of the combustion chamber
directly eove the piston. The OHVdationoffers many performance advantages over
the SV engine, including lower valve seat distortilower combustion chamber sacé-
to-volume ratio, and the dby to run stably at leaner air-fuel ratios. These differences
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are described in more detail in the Draft RSD. These differences can result in better new
engine and in-use HC+NOx emission performance for OHV ovae&hology. Based

on confidential Phase 1 Class Il OHV Federally certified engimdiés salegprojections,
the Agency believes an average new engine emission rat8 gfkkW-hr, which includes

a 10 percent compliance margin, is achievable from @d¥nology engines. This

would result in an in-use emission level of 12.1 g/kW-hr (1.3 * 9.3 g/kW-hr), which is a
42 percent reduction from Phase 1 SV levels (Phase 1 SV = 13.4 g/kW-hr * 1.6 = 20.1
o/kW-hr). As presented in the Draft RSD, the Agency egésthe anversion of Class

Il SV to OHV technology would cost the maaafurer between $10 and $17 per engine,
depending on the engine family volume. Engin@uafacturers have indicated the higher
cost associated withbaversion of Class Il SV to Class 1| OH&chnology is reasonable
because the equipment using Class Il engines is typically more expensive than the
equipment targeted toward the residential market, and the increased cost resuiting
conversion to OHV design would not have a significant adversacngplass Il engine
sales. While EPA has no independent information on consumer price sensitivity for
equipment using Class | engines, it is understandable that the higher price of this
equipment and the typical commercial use of such equipment could allow the
performance, fuel efficiency, and duilép benefits of Class Il OHV engines to outweigh
the incremental impact on equipment price.

The Agency also considered improvements to existing Phase 1 OHV engines in
determining the pproprate level of the Class Il starmdla In many cases, engine
manufacturers have already optimized new engine emissitoripance and have
incorported inprovements to engine designs toimje in-use emission performance.
However, as discussed in the Draft RSD, the Agency believes that for some Class || OHV
engine families internal engine pfmovements canitbe made which would result in
lower new engine and/or betteruse performance. These changes include leaner
carburetor calibrations to lower new engine HC+NOxinsigation of combustion
chamber design, and improvements to oil control. As discussed previously, the sales
weighted new engine Phase 1 Class Il OHV HC+NOx level is 8.3g/kW-hr, and as shown
in Table 10, the Class Il HC+NOXx df is estsitad to bel.4 at 250 hours. The Agency
believes changes to existing Class Il OHV engines will primarirave in-use emission
performance. As presented in the Draft RSD, the Agencyastinthese changes would
cost the manufacturer as much as $3 to $8 per engine, depending on the engine family
production volume and the improvements required. However, the Agency believes many
engine families have already omporated these design provements. Based on existing
Federal certification data and the deterioratidormation contained in Table 10, the
Agency estimates thesepnovements vl result in an n-use HC+NOxX dterioration rate
of 1.3 at 250 hours, and average new engine emisaies (including a ten percent
compliance margin) of 9.3 g/kW-hr, for an average in-use emissterof12.1 g/kW-hr.

Federal certification data indicates a small number of Class Il SV and OHV
engines families have certified to the Federal Phase 1 standardeatailygt tebnology.
However, the majority of these engines are intended for indoor use oraedipps such
as generators or floor buffers, where lowering CO emissions appears to be the primary
focus. The majority of these catalyst equipped Class Il enginibefs.opeate on
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propane fuel. Neatalyst equipped Class Il enginenifies have certified to the Phase 1
rule for use in lawn and garden equipment. Thoughéaknologically feasible to apply
catalysts to both SV and OHV engines, the Agency has fiftenation regarding in-use
emission performance of engines equipped wattalysts. The Agency’s experience with
on-highwaycatalyst tebnology has shown that considerable in-ustedoration can

occur. As previously discussed in the Class | standantibe, information on laboratory
aged small engine catalysts has appeared in recent years in the techmedd] The
Agency requests comment on the relationship between laboratory and fielchéaygsit
durablity data, anymformation on typical in-use ageatalyst pgformance and all
available data on individual catalysts agedler typical in-use conditions experienced by
equipment using Class Il engines. The Agency requests additional information regarding
the new engine emission performance, in-use emission performance, andcatalyst
technology for Class Il engines, particularly Class Il engines designed for lawn and
garden type applications.

V. Proposed Phase 2 Class Il HC+NOx Standard

The Agency is proposing a corpde average HC+NOx emission standardafl
g/kW-hr which wil be phased in over five years, beginning in model y&#1. Based
on the information presented in thexcton, the Agency believes an in-use level of
12.1g/kW-hr can be met by the conversion of Phase 1 SV engines toe®©h\blogy,
and by internal improvements to some existing Phase 1 OHV engines.

The proposed standards would require significant production line changes for
many Class Il engine manufacturers to convert existing SV models to OHV designs, as
well as modifications to some Phase 1 OHV models which may need internal
improvements to eet thel2.1 g/kW-hr level. Taccommodate a smooth transition of
existing SV engine familproduction lines to the new OH¥chnology or other
comparably clean technology, the Agency is proposing a five year phase-in period,
starting with a level of 18 g/kW-hr in 2001 and ramping down to the final year level of
12.1 in model year 2005. The Agency egfs theproposed standards for Class |l
engines would result in increased penetration of and virtual total conversion to clean
OHV technology by 2005. However, the proposal does not precludetetheologies
from meeting theproposed standard.

The Agency recognizes that there are large differences in technology mixes
currently being produced by Class Il engine mantifrers. Some Class Il engine
manufacturers have already made significant investments in OHV technology prior to and
during the Phase 1 program. For some of these meatuérs the standards in the early
years of the Phase 2 phase-in (i.e., the 2001 standard of 18g/kW-hr and the 2002
standard is 16.6 g/kW-hr) may not require additional reductions in Class Il engine
emissions. At the same time, the Phase 1 standards do not require a shift to clean,
durable OHWtechnology or comparably cleégchnology, and several Class Il engine
manufacturers currently produce a significant number of SV engines. Foracamafs
who are relying on SV technology the proposed phase-in peilicallow them to shift
their production to new, cleantschnology which is capable ofemting the2005
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standard of 12.1g/kW-hr. The Agency believes the phase-in standhatidness the
inequities among manufacturers’ curréathnology mixes but Walso require

manufacturers to produce the clean, durable 12.1g/kW-hr engines in 2005.
Manufacturers have indicated the early bankirayision wil pull ahead clean

technology and ease the transition to the 12.1 standard. However, due to the wide
discrepancy between manufacturers’ curtenhnology mixes, some mawmgturers may
generate significant credithiring the phase-in period. The Agency leently

performed an analysis, based on Federal Phase lazgioifi data, which indicatesmder

some conditions, early banking would result in significant credits beingajedduring

the phase-in period which may in factdermine the Agency’s assumptions that the 12.1
standard in model year 2005 would require a virtual 100 percent shift to OHV or
comparably clear technology for Class Il engines. To insure the EPA’s goals are met, the
Agency is proposing a declining set of caps on how high the sales-weighed average level
of HC+NOx family emission limits (FELs) could lber Class Il engine failies beginning

in 2005. A discussion of this proposal is containeceictisn I1V.A.5.

Engine manufacturers have commented that, while 12.1 g/kW-hr HC+NOx can be
met with engines designed for a typical 250-hour useful life, engines designed for the
longer proposed useful lilgategories 0500 and 1000 hours need a higher standard due
to their higher expected df as measured over these lbngeperiods® Specifically,
they recommend a 500-hour engine standard of 13.0 g/kW-hr and a 1000-hour standard
of 14.0 g/kW-hr HC+NOXx. In arriving at these recommendations, the metowérs
assumed the new engine emission levels would be the same regardless of useful life
cate@ry; this is also assumed by the Agency in developing its proposal. However, while
the manufacturers also predict improvements in in-use emissionlitiyréiey do not
expect these iprovements would allow a constamtdrioration facto(full useful life
emission level divided by new engine emission level) regardless of useful liferyateg
Rather, the manufacturers expecpioved duralttity would allow typical ceterioration
factors of around 1.4 for 500-hour engines and 1.5 for 1000-hour engines. In making
these recommendations, the manufacturers acknowledge that they have not provided any
data or analyses to validate their recommendations, but also argue that the Agency has no
full useful life datafor these higher howategories which substantiate the feiisitof
the Agency’s proposed standards. EPA requests any additadasdield other pertinent
information which would help the Agency reassess the apptegdevel of standards for
the 500-hour and 1000-hour engines.

Based on the May, 1997 CARB Workshop on their Tier 2 standards, the Agency
believes CARB may propose a Tier 2 in-use standard of 12.0 g/KNWARC+NOX in
model year 2000, followed by a level of 9.4 g/lk WNMHC+NOXx in model yeaP004.

CARB's 12.0 level may be achievable with O¢hnology and is veryrsilar to the
Agency's proposed Phase 2 level. CARB's 9.4 g/kW-hr level is more stringent than the

25ee the discussion in the March 27, 1997 ANPRM, 62 FR 14740, and the Memo to the
Docket regarding the October 3, 199&ating between U.S. EPA and the Engin@ufacturers
Associaton, EPA Air Docket A-96-55, Item #lI-E-11.
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Agency's 12.1 g/kW-hr proposal. CARB suggests an in-use 9.4g/kW-hr standard would
require technology beyond conversion to OHV, such as an OHV engine equipped with a
catalyst. The Agency believes the costs and lead time which could be necessary to
achieve a 9.4 g/kW-hr level for a national program would be consideraaltegithan

the program contained in today’s proposal. However, as discussed antien $/.A of

this proposal,exction209 of the CAA allows California to set their own standards,
considering criteria as they apply to the State off@ala. However, as discussed

below, the Agency requests comment on whether the application of bmelkegy

anticipated by the standards being considered by CARB woulddre@atefor a

Federal program at this time.

The Agency requests comment on all aspects gttygosed Class Il standards,
and especially requests data, analyses and otfloemiation on the exgrted emission
performance capdity of Class Il engines designédr in-use operating lives of 500
hours and 1000 hours.

C. HC+NOx Emission Standards for Class lll, IV and V Handheld Engines

This section presentsformation used by the Agency tetérmine the
approprate levefor the proposed HC+NOx exhaust emission standards for handheld
engines (engine Class I, IV and V). A moretailed explanation of the engine
technologies and costs described in thition is contained in the Draft R$or this
proposal, a copy of which is available in the public docket for this rule.

I. Class 11, IV and V Historical Sales Trends by Engine Technology

Handheld engine sales have historically been daimthby crankcase charge
scavenged two-stroke engines (“traditional 2-strokes”). Historical salasrdlicate that
until the recent imbduction by one manatturer, Ryobi, of a 4-strokartimer, 100
percent of gasoline engine powered handheld equipment used traditional 2-stroke
engines.

ii. In-use HC and NOx Emission Performance of Uncontrolled Class Ill, IV and V
Engines

Information on uncontrolled 2-stroke engineknsted. However, what
information is available indates 2-sbketechnology has the potential to experience high
rates of m-use @terioration of HC, on therder of two times the new engine valfte.

“'See “Emission Tests of In-use Smalllityt Engines” Southwest Research Institute,
September 1991, EPA Air Docket A-91-24, Item #11-A-8, “Nonroad Engine and Vehicle
Emission Study” U.S. EPA Report #21A-2001, November 1991, EPA Air Docket A-91-24, ltem
#l1-A-10, “Emission Testing of In-use Handheld Engines” Southwest Research Institute, March
1994, EPA Air Docket A-93-25, Item #lI-A-06, and “Regulatory BopAnalysis and
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This same information indated that littlen-use @terioration of NOx emissions occur
from traditional 2-stroke engines.

. New Engine andn-use HC and NOx Performance of Class lll, IV and V Phase 1
Technology Engines

Federal Phase 1 certification data shows that bv@rtwo-stroke engine fiailies
have been certified for the 1997 and 1998 model years. A summary of the emission
performance of these Phasethnology engine failies is shown in Table 11.

Table 11: Summary of Federal Phase 1 Handheld 2-stroke Engine Families
Engine Number of Average New Minimum New Maximum New
Class Families HC+NOx (gw-hr) HC+NOx (g/kW-hr) HC+NOXx (g/kW-hr)
Class 1l 4 216 177 258
Class IV 131 189 97 236
Class V 19 136 90 161

The average emission rafies the Phase 1 Class lll, IV and V traditional 2-stroke engines
are 28 percent, 23 percent and 18 percent below the combined Phase 1 HC and NOx
standards. Federal certification data also show three Cldsarigtroketechnology
engine families and three Class IV twoegke withcatalysts engine failies have been
certified to the Federal rule. The average HC+NOXx certification lémethese engine
families are 27 an@65 g/kW-hr respctively.

Information on in-use emission performance of Phaselnology 2-strokes is
also limited. In preparatiofor the Phase 1 regulation, several members of the Portable
Power Equipment Manufacturers Association (PPEMA) ran gptegtam which
included manufacturer controlled field testing of seven Phase 1 technology 2-stroke
engines, six aged to 50 hours, and one to 225 Roburs. &taiskdows relatively low
deterioration in HC+NOx emissions, with dfs randirgn slightly less than 1.0 to
approxinately 1.2 at 50 hours, and slightly less than 1.0 for the 225 hour engine.

The Agency has little information on the in-use performance of 4-stroke handheld
technology or on handhetétalyst tebnology.

iv. Technologies Considered for Phase 2 Class lll, IV and V HC+NOx Standards

Regulatory Support Document, Control of Air Pollution, Emission Standards for New Nonroad
Spark-Ignition Engines at or Below 19 kilatts” U.S. EPA, MayL995, EPA Air Docket
A-93-25, Item #V-B-01.

*See Appendix C of “Regulatory Support Document, Control of Air Pollution, Emission
Standards for New Nonroad Spark-Ignition Engines at or Below 19&titetJ.S. EPA, May
1995, EPA Air Docket A-93-25, Item #V-B-01.
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The Agency analyzed the emission performance and cost of seagmablogies
which could be applied to handheld engines. These include improvements to existing 2-
stroke engines, conversion of existing 2-stroke engines to 4-sa@okeology, and the
application of catalytic@nverters to existing 2-stroke engines. The Draft RSD for this
proposal contains additional information regarding thiesknologies.

For Phase 1 2-strokechnology engines, fuel lost during the scavenging process
represents the largest fraction of exhaust HC emissions, and HC emissions represent
greater than 95 percent of the exhaust HC+NOx emissions. The Agency believes several
types of improvements can be made to PhaseHnology 2-stroke engines. The
following is a summary of potential areas for lowering HC+NOx emissions: 1)
improvements in carburetors to reduce production vitityaédnd tighter air/fuel ratio
control; 2) redesign of the combustion chamber to promote more et@ngambustion;

3) optimizingport shapes andhting to reduce scavenging losses; 4) leandsuwator
calibrations to reduce HC emissions; and 5) tighter manufacturing tolerances for engine
components to reduce component variation. These improvements are discussed in more
detail in the Draft RSD. As described in the Draft RSD, the Agency estimates the cost of
these improvements would cost the mactirer as much as $2 to $6 per engine,
depending on the production volume of the engingljaand the ipprovements required.

The Agency would expect these changes to lower the newarse iemissiorates of

Phase 1 two-strokiechnology engines. PPEMA members haveciidid they believe a

well designed, properly maintained 2-stroke engine is capable of performing with no in-
use deterioration of HC+NOx emissions. Based on the smaliatnof in-use dtafrom

Phase 1 technology engines, the Agency esésitheri-use performance of an improved
Phase 1 technology 2-stroke engine wowtkdorate pproximately 10 percenduring its
useful life. The Agency estimates that the majority of handheld engines,

improvements to Phase 1 2-stroke designs would result in a 30 percent reduction in the
in-use emissionatesfrom Phase 1 designs.

The Agency also analyzed the benefits and associated costs which would occur
from the conversion of existing 2-stroke handheld engines to 4-stroke designs. Two
engine manufacturers, Ryobi and Honda, haceessfully demonstrated that 4edte
designs are viable in at least some handheld equipmentatpls, notably a string
trimmer appication. However, the Agency is uncertain that 4-strigalnology would
be viable in all handheld apgditions, particularly those applications which require high
power and low weight, such as large, commercial chainsaw applications, where the lower
power-to-weight ratio of 4-stroke engines may impede equipment performance. Four-
stroketechnology does not have the scavenging loss problem atesbuiith traditional
2-strokes. Therefore 4-stroke exhaust HC emissions are substantially below those of a 2-
stroke design. Federal Phase 1 cedtion datdor Class IV engines indates a 4-sbke
string trimmerproduces new engine HC+NOXx emissiates of &out 27 g/kW-hr, which
is approxinately 80 percent below the Phase 1 stashd®eterioration mformation on
small displacement 4+sike engines imited, and the Agency has netérioration
information on handheld 4-stroke engines. The Agency has heard from one small engine
manufacturer that the smaller 4-stroke engines would likely have higtestatation
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than Class | OHV 4-stroke engines, which is on the order of 1.4 at 66%ours. The
Agency requests comment and additional information onékeridration of smaller 4-

stroke engines. As described in the Draft RSD, the Agencyatssithe cost of

converting an existing handheld 2-stroke to a 4-stroke engine would cost the
manufacturer between $7 and $10 per engine, depending on the production volume of the
engine family.

The Agency also considered the application of catalytivertors to Phase 1 2-
stroketechnology. One handheld engine maatdrer, Husquvarna, has certified three
engine families to the Phase 1 rule which utilize ar@kstengine witttatalyst. This
engine has been designed for lower scavenging losses to reduce engine out emissions, has
improved fuel mtering, and also uses a catalydutdher reduce exhaust emissions.

EPA'’s testing of this engine showed new engine emission results for HC+NOx at the
nominal carburetoredting on theorder of 90 g/kW-hr, which is 63 percent below the
combined Phase 1 Class IV HC+NOx new engine standard. The Agency does not have
information regarding thactual h-use performance of this or othleatalyst equipped 2-
stroke engines. The Agency esdi®s the cost of adding a catalytangertor to an

improved 2-stroke handheld engine would cost the naauifer between $6 and $12 per
engine, depending on the production volume of tihalya This cost estimate does not
include any of the additional improvements to the PhaeseHnology 2-stroke mentioned
previously, such as combustion chamber improvements or scavenging design
improvements. As previously discussed, such improvements to existing 2-stroke designs
would cost the manufacturer an additional $2 to $6 per engine. Therefore, the Agency
estimates an iproved 2-stroke design withcatalytic @nvertor would cost the
manufacturer from $8 to $18 per engine. Comments are requested on these cost
estimates.

V. Class Ill, IV and V Proposed Phase 2 HC+NOx Standard

The Agency is proposing an in-use HC+NOx standard of 210, 172 and 116
o/kW-hr for Class Ill, IV and V engines, resgively. As presented in Table 7, the
proposed standards would begin in model year 2002, with a requirement that 20 percent
of a manufacturer’s U.S. sales meet the standards, followed by an increased percentage
each year until model ye@005, when 100 percent of a maacturer’'s U.S. sales would
be required to meet th@oposed standards.

The Agency expects tigroposed in-use standards can be met primarily through
improvements to existing Phaseéethnology 2-stroke engines. As presented previously,
the Agency believes improvements to Phasechnology 2-stroke engines should result
in approxinately a 30 percent reduction in timeuse emissions of Phase 1 engines, which
would be required to meet tipegoposed standards.

PPEMA members have indicated fr@posed standards would require significant

#See Item # II-E-08 in EPA Air Docket A-96-55 referencingeeting between EPA
and Honda.

SmallEnginePhase2-NPRM-Preamble pg. 36 December 23, 1997



research and development time as well as a large capital investment to change existing
production capalities. Theproposed phase-in period plus the lead time aatiegafter

this rule is finalized will allow maufacturers at least 6 years to make the necessary
changes to existing product lines in order &eintheproposed standards, which should
accommodate the mafacturers’ concerns regarding lead time.

The Agency has not proposed a handheld standard which would reapiailest
or 4-stroketechnology. The Agency’s experience with on-highweshnology indiates
catalysts and engine tewlogy evolved together to prevent significant in-use
deterioratbn. As previously discussed in thecion on the Class | engine standard,
publicly available information on bench ageatalysts used on 4reke engines has
become available in recent years. The Agency requests comment on the relationship
between bench aged and typical in-use agedlyst pgformance, and all available data
on individual catalysts agadder typical in-use conditions experienced by handheld
equipment. The Agency requests additional information on the new and in-use emission
performance o€atalyst-equipped maheld engines. Two engine maacturers have
introduced 4-stroke engines into stringimer appications. There are likely some
applications, such as high power chainsaws, whereolkedechnology may not be
feasible as a power unit because of weight concerns. As previously discussed, the
Agency estimates thabaoversion to 4-stroke designs would cost the mactufer
between $7 and $10 per engine. PPEMA has reported that in 1993 and 1994 the average
retail price of a 2-stroke gasoline powered striimgrirer or leaf blower was
approximately$100, and the averagetail price of a chainsaw was approaily $200.
PPEMA members, who do not currently maaaifire 4-stroke handheld products, have
expressed concern regarding what they perceive to be the potential negadivis iomp
sales which would result from a large increase in engine costs, such as the cost of
conversion to 4-strokeechnology for handheld engines. While EPA has no independent
information on consumer price sensitivity, it is concerned that the higher cost of
equipment which would likely result if catalyst or 4ete technology were ecessitated
by a more stringent standard could result in significant financial burden if the industry
were to absorb the cost imgt or adverse impact on sales if the increase in cost were
passed along to the consumer. EPA is also concerned that mandating near term
conversion to 4-strokiechnology could significantly increase the lead tiraegssary
before implementing the standards and delay the emission benefits of the standards. The
Agency requests comment on the market concerns expressed by these engine
manufacturers as well as the potential impact on lead time of a more stringent standard
and information on the cost to the consumer and in-use emissions performance if 2-stroke
engines were required to be equipped with a catalyst.

The Agency believes that during the next several years additional information
regarding the in-use performance of niewhnologies, such as handheld 4-strokes, or
traditional 2-strokes equipped witlatalysts, may become available, perhaps porese
to the CARB Tier 2 program. In addition, EPA recognizestiainological advances
and/or cost reductions may occur after promulgation of the Phase 2 rule that could make
greater, but gt cost-effective reductions feasible indheld emission levels. The
Agency proposes to conductechnology review to address this potisjb In this
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review, EPA expects to examine issues including the potémtilrther reductions from
existing 2-stroke engines, stratified charge 2-sttekénology, diect injection 2-sbke
injection, the use ofatalysts on hadheld engines, and the conversion to 4-stroke
technology. Following &éechnical review, the Agency intends to publish a Notice of
Proposed Rulemaking in 2001 announcing any possible amendments to the standard
levels or other program elements, or EPA’s intention to maintain the existing handheld
standards or program. The Agency exqs that the final rulemaking would be completed
by 2002 and, if adopted, Phase 3 standards would be phased in on a percentage basis and
over of a period of time similar to Phase 2, beginning no earlier than mod@O0gar

This schedule is intended to provide a minimum five year period before the
implementation of any Phase 3 standardsder to allow manwcturers to recoup their
investments in Phase 2 technology and ensure the cestiedhess of the Phase 2
program.

The Agency is aware that CARB is considering a Tier 2 standard for all handheld
engines of 72 g/kwW-hr HC+NOX, which is more stringent than the levels being proposed
for the Federal program. CARB hdated this level could be met by the complete
conversion of existing 2-strokechnology to 4-strokeechnology. The Agency believes
the costs and lead time which would be necessary to achieve a 72 g/kW-hr level for a
national program could be considerably higher than the program contained in today’s
proposal. However, as discussed unamtiSn IV.A of thisproposal, sction209 of the
CAA allows Callifornia to set its own standards, considering criteria as they apply to the
State of Cafornia. However, as discussed below, the Agency requests comment on
whether 4-strokéechnology for all handheld apgditions would be @propratefor a
Federal program at this time. The Agency requests comment onedtaspthe
proposed handheld standards, and on what adjustments to the proposed Federal program
might be necessary to accommodate such standards.

d. Proposed California Standards

As mentioned previously, the State of @aliia has proposed standards for both
handheld and nonhandheld small SI engines which are considerably more stringent than
the standards which the Agency is proposing today. In this proposal, the Agency has
noted several reasons why the level of control being considered by California is not being
proposed today, including uncertainties regarding cost, the possilaetiofpotential
price increases on consumer sales, and the lead time necessary for the industry should
they be required to adopt the required changescinnology nationwide. However, EPA
requests comment on the feasibility in the Feden@jram of requiring suctechnology
as anticipated by the standards being considered bip@&li the level of emission
control which would result, the costs of such technology for a nationwide program, and
any impact on lead time necessary to allow th@psion of such levels of control
nationwide.

2. NMHC+NOXx Emission Standardisr Class | and Il Natural Gas Fueled
Nonhandheld Engines
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EPA is proposing optional sede standard®r Class | and Class Il natural gas
fueled engines only, due to the fact tfatthese engines methane has very low ozone
forming potential, i.e., low reactivity. The totajdrocarbon (THC or HC) emissions
from Phase 1echnology 4-stroke gasoline engines is between 5 and 10 percent methane
by mass. For natural gas engines, methane is on the order of 70 percent of total HC mass
emissions. For natural gas fueled nonhandheld engines, the Agency is proposing an
optional NMHC+NOXx standd, as presented in Table 12.

Table 12: NMHC + NOx Emission Standards for Natural Gas Faled
Nonhandheld Engines (g/kW-hr)

SmallEnginePhase2-NPRM-Preamble

Engine | Model Year | Model Year | Model Year | Model Year | Model Year
Class 2001 2002 2003 2004 2005

Class | 23.0 <> = = =2

Class 16.7 15.3 14.0 12.7 11.3

These proposedMHC+NOx standards have been adjusted so that these
standards are of equivalent stringency to the HC+NOx standards for gasoline fueled
engines, i.e., 11.3 g/kW-INMHC+NOx is a e@teriorated new engimfédMHC+NOX level,
assuming a new engine THC+NOXx level of 9.3 g/kW-MMMHC+NOX deterioration
factor of 1.3, and a new engine split of 54 perddviHC, 6 percent methane and 40
percent NOX.

The Agency is proposing that for natural gas fueled engines, the standard be based
on the level of NMHC+NOXx reduction which a Phageéhnology gasoline fueled
nonhandheld engine could be exped to meet, not on therflemance of a Phase 2
technology natural gas fueled engine. Natural gas fueled engines represent less than 1
percent of annual small engine sales and EPA recognizes that tteslsalogy that as
a matter of envonmental policy it may be desirable to encourage. The Agency believes
very little environmental benefit would occur from basing this optidihaHC+NOXx
standard on the performance of Phasechnology natural gas engines. In consideration
of the energy and safety factors associated with using natural basltegy rather than
gasoline technology, EPA is proposing tIHC+NOx standard at a level that gives
manufacturers a greater incentive, as a result of thegkBJram, to use natural gas
technology. The Agency requests comment on this approach, and on whether it poses a
meaningful risk of allowing over generation of positive credits in the ABT program.

The NMHC+NOx standard would require an additional tedtinglen for natural
gas engine manufacturers, because theseif@eturers would need an additional
emission analyzer to measure the methane content of the exhaust gas. However, because
natural gas engine manufacturers have requested this optional NMHQO dtamdbthe
Agency does not see any adverse effemtthe formation of ozone, the Agency believes
it is appropratefor this proposal. EPA is not proposiNHC + NOx standards for
handheld engines. EPA is not aware of any natural gas fueled handheldtagpysli
Therefore, NONMHC+NOx standard is needed.
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The Agency is aware that CARB may use a NMHC+NOx stanfdarall
handheld and nonhandheld engine maaotifrers. At this time, EPA does not believe an
emissions benefit would occur by replicating this act@rthe Federal program. The
Agency would need to adjust all standards downward to maintain equivalent stringency
and require all manufacturers to begin testing for methane. If actooérs of small Sl
engines were able to selectively target reductiohMiC as compared to THC, an
NMHC standard may be of some value tawrfacturers. However, the Agency is not
aware of small engine technologies which have this potential, other than natural gas
fueled engines, which represent less than 1 percent of annual sales. Theeeturse a
national NMHC standard would result in increased testingfoosttle or no benefit, the
Agency is not proposingMHC standards$or all small engines at this time.

3. CO Emission Standards

In addition to HC and NOx standards, the Phase 1 final rulemaking (60 FR 34582)
put in place a cap on the level of CO emissioos small SI engines. That cap was
subsequently modified for Class | and Il engines (61 FR 58296). In taatios EPA is
proposing that the Phase 1 CO standards be adjustecettt reflise standards and to
maintain the same level of stringency as afforded by the Phase 1 standards. Specifically,
EPA proposes to take the Phase 1 standards and multiply them by gwgut @O dfs
over the useful lives of the engines to arrive at the Phase 2 in-use CO standards. For
Class | and Il engines, available data indicates that the df ranges considerably between
less than 1.0 and something in excess of 2.0 depending on the engine. For Class III, IV
and V engines, available data indicates that tHerdEO ranges more narrowly and
typically falls between 1.0 and 1.1. Consequently, EPA proposes that the following in-
use CO standards in Table 13 apply for the Phase 2 program:

Table 13: In-Use CO Emission Standards for
Small SI Engines (in g/kW-hr)

Engine Class
I Il m v Vv

CO Standard| 610 610 805 805 603
(9/kW-hr)

These CO standards would not be subject to the averaging, banking, and trading
provisions of the rule available for nonhandheld engines. Rather, these standards would
serve as caps on the CO emissions allowed from all engmieta

EPA is proposing that for Class | and Class Il engines, the proposed CO levels
would be effective in th2001 model year for a maradturer’s entire product line. For
Class Ill, IV and V engines, those engineiiiges complying with Phase 2 HC+NOx
levels under the proposed phase-in for HC+NOx standards for handheld engines would be
required to also comply with CO levels on the same phase-in schedule. This seemingly
disparate treatmeifidr handheld and nonhandheld is consistent with the other provisions
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1997.

of the program (e.g., phase-in from Phase 1 to Phase 2 for handheld but not for
nonhandheld engines) and fots maufacturers from having to have enginenilees

comply with Phase 2 CO requirements prior to those same engine families being subject
to the other Phase 2 requirements.

EPA believes it is appro@mte not to go bend the Phase 1 stringency for CO
emissions for two main reasons. First, in most parts of the country CO is primarily a
wintertime problem (November through February), while the vast majority of engines
covered by this rulemaking are used almost exclusively during the summer months. As a
result, most additional CO emission reductions resulting from any increase in the
stringency of the standard would not occur at a time when they would provide
nonattainment areas with measurable benefit toward meeting the National Ambient Air
Quality Standard (NAAQSpr CO.

Second, CO is aimtinishing ambient air qualitproblem?* There has been
approxinately an 80 percent reduction in the number of nationwide exceedances of the
NAAQS for CO since the Clean Air Act Amendments of 1990, and this trend ectagh
to continue without further tightening of CO requirements for small SI engines. Many of
the CO nonattainment areasl®90 have already been redesigd as being in
attainment, many more are in thecess of requesting redesignation, and many of those
not currently requesting redesignation areezted to bfore the time the Phase 2
standards would go into effect.

Taken together, these two reasons indicate that it does not make Saunsei¢o
more stringent CO standards at the national level for small SI engines at this time. Should
this situation change, EPA can take apprdpraction at that time.

While EPA does not believe it is apprag at this point in time tpursue more
stringent CO standards for small engines, we nevertheless do believe it is important to
maintain the current level of stringency for CO. As discussed in the Phase 1 rulemaking,
uncontrolled small SI engines do contribute apprexaty 1 percent of the emissions
toward the national winter CO inventoty. As a result, while emissions from small Sl
engines represent a small piece of the inmgnthey are significant. Furthermore, many
small SI engines are used outside in closeipribxto the equipment users, raising
possible concerns over user health effects. A recent National Institute of Occupational
Safety and Health Aleft raised serious health concerns regarding the operation of
gasoline powered engines inside buildings or other partially enclosed spaces due to
potential CO poisoning. The NIOSH Alert contains a list of suggested prafctidbs

%gSee “National Air Pollution Emission Trends, 1900-1995,” EPA-454/R-96-007, October

*Nonroad Engine and Vehicle Emission Study - Report, U.S. EPA, November 1991, EPA

Air Docket A-91-24, Item #11-A-10.

*“pPreventing Carbon Monoxide Poisoning from Small Gasoline-Powered Engines and

Tools,” Department of Health and Human Services Public#®@118. Information on how to
obtain this publication is contained in EPA Air DockeBB:-55, Item #11-B-1.
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proper use of equipment powered by small gasoline engines which should be followed.
The NIOSH alert does not recommend a more stringent CO standard for gasoline
powered small SI engines.

Even without a more stringent CO standard for Phase 2, CO emissions from small
engines will likely continue to decrease aswfacturers improve production quality
(reduce tolerances and variability) angnwve durallity to meet the more stringent
HC+NOx standards proposed for Phase 2. To the extent that this does occur, and Phase
2 engines are shown to clearly achieve the Phase 2 CO emission standards, the proposal
would allow EPA the flexibility to waive the perting of CO emissions in the future,
thereby decreasing the compliance costs associated wipindgpg@am as it transitions to
one more focussed on HC+NOx emissions. EPA requests comment on this aspect of the
proposed rule. To the extent that engines a®ed the Phase 2 CO emission standard,
EPA could also consider in the future setting a more stringent CO efatalang into
account cost, lead time, energy and safatydrs as required by the Clean Air Act.

4. Useful Life Categories

Section213(a)(3) of the Clean Air Act provides that regulations proateld for
nonroad engines shall apply to the useful lives of the engines. EPA is proposing that
engine families et theproposed Phase 2 emission standards throughout their useful
lives, a requirement new to this Phase 2 program for small SI engines. Small SI engines
can experience a wide range of useful lives, depending upon theadsippk and usage
patterns, even within a single engine class. EPA believes that the three useful life
categories eactor Class | and Class Il engines, and the two usefutéfegories each
for Class Ill, IV and V engines proposed today would provide a means of sorting engines
for regulatory purposes to refit expected usage, titut establishing an overly complex
system of useful life categories. So that consumers have thafoestation available as
to the emission durdiby of the engine beingurchased, EPA is proposing that an
indication of the useful liféiours be included on the engine’s certtion label. Finally,
in order to ensure that the air quality benefits ardigid by theproposed rule Wwin fact
accrue, EPA is proposing that maactiurers select the useful life cadegmost
appropratefor the engine fanily. This section discusses the useful life categories
proposed today for nonhandheld and handheld engines, proposed provisions for inclusion
of the useful life hours on the engines’ label, and proposed provisions relating to
manufacturer selection of thp@oprate useful life catexgy.

a. Useful Life Hours
EPA is proposing three useful litategories eactor Class | and Class |l
nonhandheld engines, and two usefuldiégegories eactor Class Ill, IV and V handheld

engines, as shown in Tables 14 and 15. Thategories are based arfidrmation of the
ranges of useful lives experienced by the engines in these Classes.
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Table 14: Nonhandheld Engine Useful Life Categories (hours)

Categry C Categry B Categry A
Class | 66 250 500
Class Il 250 500 1000

Table 15: Handheld Engine Useful Life Categories (hours)

“Residential’ “Commercial’
Class llI 50 300
Class IV 50 300
Class V 50 300

EPA is aware that the small SI engine and equipment industry is comprised of a
wide variety of equipment with a wide range of usage patternsdhédd and
nonhandheld engines are designed for many different types ofatppis, with each
application having specific design criteria, resulting in different expected lifetimes. The
most obvious example of these differences is the distinction between commercial (or
professional) operators and residential (or home) operators. In general, commercial
operators, such as commercial lawn-care companies or rental companies, expect to
accumulate high numbersloburs on equipment on an annual basis, while a residential
operator, such as a residential chain saw ownegasgpo accumulate a relatively low
number of hours on an annual basis. Several organizations have ateeistite issues
related to average life andraual use of equipment powered by small SI engines,
including industry organizations, the California Air Resources Board, and EPA (see
Chapter 3 of the Draft RSD for a summary of several of these reports).

On the nonhandheld engine side, a 1992 phone survey of over 6,000 households
collected mformation on usagetesfor consumer-owned walk-behind and ride-on
mowers, showing that on average consumers accumul@@hdours of use on walk-
behind mowers (typical of Class | “residential” engines) over a five year period of time,
and 207 hours of use on ride-on mowers over a six year (five and six years being the
estimates of when one-half of the mowers are no longer in servicB;s0™life,”” for

“The “B-50" is the point at which one-half of the equipment are no longer in service.
For regulatory purposes, EPA antaips that engines would be certified to a “useful life” which
most accurately reflects thi8*50" value. Thus, for a Class Il enginenily certified to the 250
hour useful lifecate@ry, half of those engines would be exped to no longer be in service after
250 hours.
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walk-behind and ride-on mowers, resgively)?® On the hadheld side, a 1990 study
demonstrated the large disparity between consumeprafelssional use, with consumer
equipment expected life time estimates ranfiom 53 to 80 hours, and professional
equipment expected life time estimates ranfiiom 225 to 536 hourS. A 1990 study of
both nonhandheld and handheld equipment in residential and commerc e iqusi

showed a large disparity in average lifespan between equipment used by residential and
commercial applications, with residential equipment implied average lifespan estimates
ranging from 35 to 394 hours, and commercial equipment implied average lifespan
estimates ranginfjom 274 to 3024 hour$.

Based on these sources of information, EPA is proposing for regulatory purposes
three useful life categoriédsr nonhandheld engines, and two usefuldiégeegories for
handheld engines. Thetgrmination of which useful life catexy is appropatefor a
specific engine is largely dependent on its intended applicatror example, Class Il
engines going into a consumer ride-on mower appbn may most@proprately have a
regulatory useful life of “250 hours.” The longer useful itdegories would be
appropratefor engines f@ced into “commercial’ types of usage. For example, a Class II
engine going into a “commercial” generator set apptcatmay most approg@tely have
a regulatory useful life of 1000 hours. EPA believes that a numbeatifrés of engine
and/or equipment design are reflective of the intended or expected usage of the engines.
As discussed below, manufacturers would be expected to iifaveation on the
intended application of their engines whicipport their useful lifeategry seéctions.

EPA received comments on the ANPRM arguing that the Cldmsstest useful
life (66 hours) is too short, and that the minimum lifetime compliance period for Class |
engines should be set at 120 or 125 hours teaefin average six year life with an
average use of 20 hours a year for mower engines. While the Agency agrees that 120 or
125 hours may be more repret#ive of the B-50" life of residential Class | engines,

EPA selected 66ours as sufficient toedermine the emissiaturahlity performance
characteristic of engines in this Class | design @ajegEPA did so under the
assumptions that certifying Class | engines to 66 hours rather than 120 or 125 hours
would still provide adegate assurance aif4use emission performance over the life of the

#"Useful Life, Annual Usage, and In-Use Emissions of Consunmitity Engines,” memo
from the OPEI CAAC In-Use Working Group to Ms. Gay MacGregor, U.S. EPA, EPA Air
Docket A-96-55, Item # 11-D-13.

2"A 1989 California Baseline Emissions Inventory for Total Hydrocarbon and Carbon
Monoxide Emissions from Portable Two-Stroke Power Equipment,” prepared by Heiden
Assocates, Inc.for the Portable Power Equipment Maacifurers Associain, July 24, 1990,
available in EPA Air Docket A-96-55, Item #lI-D-14.

"Utility Engine Emission rport,” prepared by Booz, Allen and ktédton Inc.,for the
California Air Resources Board, November 20, 1990, available in EPA Air Docket A-93-25,
Item #11-1-02. These implied average lifespan eatms were calculatdcom average annual use
and estimatedB-50" values.

SmallEnginePhase2-NPRM-Preamble pg. 44 December 23, 1997



engines without the added burden which would be incurred with testing to the higher
hours. If this proves not to be the case, EPA would likely have to adjust the useful life,
deterioration factors and standardsadagly to provide such assurance. EPA requests
comment on the tradeoff between compliance demonstration and in-use compliance
assurance associated with then®@ir useful life proposal.

For handheld engines, the 50 hocase@ry reflects “residential’ usage, and the
300 hourcate@ry reflects “commercial’ usage. For example,iatner in residential
use may most approptely be certified to a regutaty useful life of 50 hours, while a
chainsaw in commercial use may more appedply be certified to a useful life of 300
hours. Again, EPA believes that a numberegitéires of engine and/or equipment design
are reflective of the intended or expected usage of the engines. As discussed below,
manufacturers would be expected to hasfermation in support of their useful life
cate@ry seectionsfor handheld engines.

EPA received comments on the ANPRM arguing that an intermediate useful life
cate@ry for some handheld products might be appatprior example, in the case of
products with intended useful lives of 150 hours. EPA believes that the 50 and 300 hour
useful life hourcategories areufficient to distinguish residential and commercial usage,
respectively. EPA has not received additional datappart of an intermedte useful
life, and believes that it is desirable to avoid a proliferation of useful life categories.
Thus, EPA is not proposing an internsdiuseful life categy for handheld engines.
However, EPA requests comment and data on the issue of whether an intermediate
cate@ry is appropate, what would be theppropratehours for an intermediate
cate@ry, and whatdatures of an engine with an intermediate useful life might distinguish
it from engines more approptely certified to a 50 or 300 hour useful life.

EPA also received comments on the ANPRM regarding the use of “residential”
and “commercial” to indicate the useful liier handheld engines. Several commenters
suggested that the terms “residential” and “commercial” are potentially misleading to
consumers of handheld engines. One commenter was concerned that dealers would have
the responsility to “qualify” a buyer of equipment, and in the event of injury, the dealer
would be at risk for having sold the wrong buyer the wrong equipment. This commenter
suggested instead that EPA categorize engines in terms of power, size, weight, or other
factors that clearly would not risk making dealers think they have a respiynisib
classify the expertise of the buyer. A second commenter suggested EPA could base the
useful life on technical properties of engines such as “half crank” and “full crank” rather
than “commercial” and “residential.” A third industry commenter suggested that it is
unnecessary and unwise for maattirers to differentiate hdheld engine failies by
the terms “residential” and “commercial,” since these terms are not airtight, and in fact
have substantial overlap for some models. This commenter suggested using useful life
categories “A” and “B” instead, where a CaiggA engine (or engine faily) would be
“a handheld engine model omfidy desigrated by the maufacturer, at the time of
certification, as an engine intended primarily for commercial use. Such an engine or
family would be sulgct to testing requirements and warranty obligationgs regulatory
useful life. The regulatory useful life of a@g@ry A engine shall be 300 hours.” A
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Cate@ry B engine (or engine fiaily) would be “an engine model or family desigad by
the manufacturer, at the time of certificatj as an engine intended primarily for
residential use. Such an engine or engine family would bedttbjtesting requirements
and warranty obligations for its regulatory useful life. The regulatory useful life of a
Categry B engine shall be 50 hours.”

EPA agrees that commercial and residential are not airtight terms. However, EPA
is proposing the following definitions for these terms and requests comments on these
definitions. A “residential engine” would mean a handheld engine for which the engine
manufacturer makes the statement to EPA that such engine and the equipment it is
installed in by the engine manufacturer, where applicable, is not produced, advertised,
marketed or intendefdr commercial or professional usage. A “commercial engine”
would mean a handheld engine that is not a residential engine.

In response to the commenter’s concerns about dealer resig@ssiEPA
believes that inclusion of the terms “residential” and “commercial” should not pose a risk
to dealers, and that the proposed duty of engine raaturers to certify and label their
engines for purposes of emissions duitgttwould not transfer into a duty on the dealer’s
part to restrict sale of “commercial” products to “residential” purchasers. EPA requests
comment on all aspects of theoposal for handheld useful litategories and the
proposed definitions of “commercial’ and “residential”’, or other alternative designations
for the 50 and 300 hour useful lidategories. In particular, EPA requests comment on
eliminating the use of residential and commercial as regyla¢rms, and simply
retaining the “50” and 300" hour useful lifecategories.

In summary, the Agency's analysis itaties there is a large disparity in the useful
life of engines within all five engine classes. The Agency is interested in striking a
compromise between the need for represt@re useful lives, and the reality that
different engines within a single class are designed for vastly different ushgmp.

For this reason the Agency believes it is appedprio have multiple useful life
categories, but the Agency believes théreutd be dimit on the number oategories,
to prevent an overly complex categorization system. Based onfoinenation presented
in this secton, the Agency believes the proposed usefutkfeegories presented in
Tables 14 and 15 are apprad. The Agency requests comment on tipesposed
useful life categories.

b. Useful Life on the Engine’s Label

EPA is proposing that maradturers would indicate their selection of useful life
cate@ry by adding information concerning the engine’s “emissions compliance period”
to the engine’s label. This information would be an important tool for consumers and
purchasers of engines. EPA antatips that maufacturers will use the useful lifeours
of the engine as a marketing tool. For example, a manufacturer might advertise that an
engine family is emissiordurable to 1000 hours, or is certified by EPA as a
“commercial’ engine. Thus, the requirement that manufacturers indicate the emissions
compliance period on the engine’s label would also have potential as a marketplace
mechanism to help encourage mauifirers to select longer useful life categories.
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For nonhandheld engines, EPA is proposing that the rmetwrér would add to
the compliance statement on the engine’s label, “EMISSIONS COMPLIANCE PERIOD:
[useful life] HOURS.” In addition, consistent with the ANPRM, EPA is proposing as an
option for nonhandheld maradturers, rather than indicating the useful lifbaurs, the
manufacturer may add to the compliance statement on the engine’s label “EMISSIONS
COMPLIANCE PERIOD: CATEGORY [A, B, OR C]. REFER TO OWNER’S
MANUAL FOR FURTHER INFORMATION.” In this case, the owner’s manual would
be required to contain the statement: “This engine has been shown to meet emission
standards for a period of [useful life] hours.” EPA is proposing this option in light of
concerns voiced by manufacturers that putting the useful life of the engine, in hours, on
the engines’ label, could be misleading to consumers in that the emissions compliance
period may or may not represent the expected lifetime of the engine. Nevertheless, EPA
believes that putting the engine’s useful life in hours on the engine’s label could serve as
an important mechanism to educate aridrim consumers as to the emissions diitab
of the product they are considering. EPA requests comment on whether the option to
allow a manufacturer to instead designate the useful life by usingad@afég B or C] on
the engine’s label, with information on the emissions compliance period in hours in the
owners manual, is an effective substitute to achieve this goal of educating consumers.
In the case of handheld engines, the maciwifrer would add to the compliance
statement on the engine’s laldek, residential engines, “EMISSIONS COMPLIANCE
PERIOD: 50 HOURS,” and for commercial engines, “EMISSIONS COMPLIANCE
PERIOD: 300 HOURS.” Again, EPA believes that including the useful life, in hours, on
the engine’s label, is an important mechanism focating consumers as to the emissions
durahlity of the engine. EPA requests comment on whether requiring the designation
“EMISSIONS COMPLIANCE PERIOD: 50 RESIDENTIAL HOURS,” or “EMISSIONS
COMPLIANCE PERIOD: 300 OMMERCIAL HOURS” would be more eédictive as
the proposed requirement to only include the emissions compliance period, by hours, on
the label. Similar to the optidor nonhandheld engines, EPA is requesting comment on
an option which would allow handheld engine matiirers to use label statements
which include a useful life categy code (such as A, B, or C) and referencing the
owner’s manual to determine what the code means.

C. Manufacturer selection of useful life categ

One of EPA’s goals in the proposed Phase 2 program is to assure that engines are
emissions durable for their useful lives, so that the air quality benefits ateiipr the
rule are in fact achieved. EPA believes that the selection opfiref@ate useful life
cate@ry for an engine faily is essential to achieving this goal. Appaoprate useful
life selection is irportant from an emissions compliance duitgiperspective, in terms
of assuring that engines meet tippr@oprate emissions standaris the period of time
that they are expected to be in service. However, EPA is concerned that since the useful
life of engines, in hours, would be included in cezéfion credit calculations for
nonhandheld engines, and in-use credit calculations for handheld engines, and since these
credits have real value, a manufacturer may have an important incentive to choose a
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useful life categry for a particular fenily to maximize the maufacturer’s credit balance,
rather than to reflect the most accurate useful life selefdrahat family.

For example, in the case of a nonhandheld engméyfavhose FEL is
significantly below the standard and is therefore generating substantial credits, a
manufacturer could generdtaur times as many certifation credits if that faily were
certified to 1000 hours rather than 250 hournmil&ly, for a handheld engine rialy
whose in-use test results are well below the standard, thdy faould geneate six times
as many in-use credits if certified to 300 hours rather than 50 hours. However, in cases
where the credit generating engine is not expected to bdarsk@00 hours (or 300
hours, in the handheld example), those clean air benefits may never be realized if the
typical engine for that faily is scrapped substantially foee reachinglO00 hours of use.
The “surplus” credits might be used to make up for higher emissions of other engine
families evenhough the credits were geaéed based on an overestimation of the useful
life. On the other hand, for engines which are emitting above the standard, the
manufacturer might have an incentive to certify to the shortest useful life period, to
minimize the credits needed affset that engine’s higher emissions. This could become
an even greater concern if that engine is in fact expected to be placed into an application
which experiences longer hours of use tharceugid by the selected useful life catgg

From an air quality perspective, a consumer education perspective, as well as
from a marketing or competitive peesgive, EPA believes that selection of an
approprate useful life is iportant, and certifying an engine to an inappiaeror
inaccurate useful life presents seripusblems. However, no ottechnical feature of an
engine model would necessarily dictate that it be placed in one or another useful life
cate@ry, and the distinctions between the usefuldd¢egorieproposed today are not
based on objective technical differences between engines (e.g., halffatbcrank).

EPA also recognizes that historically engine manufacturers have not always
tracked the sale of engines, and may not have been able to ascertain the type of
application in which an engine is used. On the othed hBPA is also aware that in
many cases manufacturers are able to determine the end appficatiqrarticular
engine, and that in many cases an engine is designed for a specific end use.

Manufacturers, stressing that the nonhandheld SOP, astezflin the March
1997 ANPRM, discussed useful life eefion as being solely at the mdacturer’s
discretion, have maintained that marketing and competitive concerns would ensure that
manufacturers select the most accurate gpdogprate useful life catexyy, and that
additional requirements that manufacturers support their useful Eetisels are not
needed. EPA understands that mactirers have strong views regarding the
nonhandheld SOP’s discussion of useful lifesadn. However, the SOP irgdites that
it would be appropaite to certify engines to longer useful life categories when they are
intended for longer hours of operations in-use. The signatories of the SOP further
recognized that the greater use of an engimeng the ozone seasonaiitly relates to its
impact on air quality. In addin, since the signing of the SOP, EPA has become
concerned that a number of various incentives are at play for theanauet when it
comes to selection of a useful life caiggfor an engine, including the requirement to
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demonstrate the engines’ emissidunsablity, testing requirements and warranty
obligations, generation or use of emissions credits, consumer exh@atd marketing

and competitive issues. EPA is concerned that a manufacturer might inagapippri

select useful life categoridasr certification so as to put itself in a position of competitive
advantage compared to other manufacturers that fairly and accurately select useful life
categories, and that the risk of this could cause otheufaeturers to follow suit in order

to remain competitive.

Therefore, to assure that no individual matdirer is unfairly biasing its useful
life selections irorder to take advantage of the credits programs, EPA is proposing that
all manufacturers would declare the applicable useful life oagdgr each engine faily
at the time of certificatin, and would be required tetain at their failities data
approprate to sipport their s@ctions of useful life categories, to fuenished to the
Administrator upon request. The maactfurer would be required to select the category
which most closely approxiates the actual useful lives of the equipment into which the
engines are expected to be installed. The rule would also requitdanturers to have
data sipporting their selctions sfficient to show that the majority of engines or a sales
weighted average of engines of that family are used incapiplns having a useful life
best represented by the chosen caegEPA would not exgct to request such data
unless there is evidence of problems with a mactutrer’s useful life selections. Such
problems might be indatedfor example, if all or the major portion of a maacturer’s
credit-generating engine families were certified to the longest usefobliégories, or if
all or the major portion of a maradturer’s credit-using engine families were certified to
the shortest useful life categories.

EPA is proposing thatada in sipport of a useful lifeate@ry seéction could
include: surveys of the life spans of the equipment in which the engines are installed;
engineering evaluations of field aged engines to ascertain when engine performance
deteriorates to the point where usefulness and/or iltyiab impacted to a degree
sufficient to recessitate overhaul or replacement; warranty statements and warranty
periods; marketing materials regarding engine life; failups from engine customers;
and engineering evaluations of the dilrighin hours, of specific engintechnologies,
engine materials, or engine designs. EPA expects that retaining these types of data at
their facilities would not benduly burdensome to maradturers, and that in most cases
these types of data would bdarmation that the manaéturer already has on hand.
EPA requests comment on these types of data and their usefulness in helping to
distinguish the most accurate amppeoprate useful life cateaqy for a particular engine
family.

Finally, EPA proposes that in the event that EPA revievegdptovided by the
manufacturer in support of the useful lifeesgon, and upon review of that and such
other information available and discussion with the mactufer EPA believed that a
different useful life cateyy would be more appropitie, the Agency would avk with
that manufacturer to determine a mopprprate selection of useful life categories.
EPA requests comment on all aspects ofgghiposal.

5. Certification Averaging, Banking and Trading Program
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With today’s notice, EPA is proposing a ceddftion averaging, banking and
trading (ABT) program for nonhandheld small SI engines. The proposed program would
be the first ABT program for nonhandheld small SI engines. The Phase 1 rule did not
include an ABT program due to uncertainties regarding the in-use emission levels of
engines certified to the Phase 1 standards. (The Phase 1 standards apply to “new”
engines and do not require any determinatiom-efse @terioration as thproposed
Phase 2 standards do.)

The Agency is not proposing a ceddiion ABTprogram for handheld engines at
this time. Based on the levels of the proposed standards and discussion with engine
manufacturers, EPA does not believe a certification ABQram is warranted or desired
for handheld engines. The Agency specifically requests comment on this issue. As
discussed later, EPA is proposing an in-use credit program for handheld small SI engines
that would be used to address potential in-use emisse@edances. The reader is
directed to Section IV.D.3 of today’s notita further cetails of the proposed in-use
credit program for handheld engines.

The nonhandheld small SI engine ABT program proposed today is a market-based
incentive program designed to provide an incentive for early introduction of clean
technologies, and provides engine mactifirers with additional flexibilitjor meeting
the proposed HC+NOx standards, whiletpoting the envonmental benefits of the
program. Implemation of theprogram should also reduce the cost of cdimigp
HC+NOx emissions from nonhandheld engines.

EPA believes that the proposed ABT program is consistent withahe@y
requirements of sectid?l3 of the Clean Air Act. Although the language ett®n 213
is silent on the issue of averaging, it allows EPA considerable discretion in determining
what regulations are most appr@pefor implementing sction213. The &tute does not
specify that a specific standard or technology must be implemented, and it requires EPA
to consider costs, lead time, and other factors in making its determination of “the greatest
degree of emissions reduction achievable through thecafiph of tebinology which the
Administrator determinesilvbe available.” As noted in theroposal for Tier | nonroad
compression-ignition engine standards, which also contained aca¢ibiii ABT
program, sction213(a)(3) also indiates that EPA’s regulations may appintmroad
engine classes in the aggregate, and need not apply to@acad engine individually
(see 58 FR 28809, May 17, 1993).

At the same time, EPA believes that any ABT program must be consistent with
the statubry requirement that standards eefl the greatest degree of emission reduction
achievable through the apgaition of available tdmology. EPA believes the proposed
ABT program is fully consistent with such a requirement. The proposed HC+NOXx
emission standard of 25.0 g/lkW-hr for Class | engines and the series of declining
HC+NOx standards for Class Il engines were developed under the assumption that an
ABT program would take edfct at the same time psoposed standards, once adopted.

In fact, as discussed earlier in Section INLAhe conclusion that the proposed standards
for Class | and Class Il engines are feasible for adicdéfdnonhandheld engines within

the time available to manufacturers, is based in part on the availability miojhesed

ABT program. In addition, the flexiities provided to engine manaturers via an ABT
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program should allow compliance with the proposed standard at a lower cost than may
otherwise be the case. It is also possible that ABT allows the standard to be implemented
sooner since, for example, not evergnilg may need to be redesigned teenhthe lower
standard. Ieach engine faily had to comply with the standards, the standards might be
higher and/or the standards might need to be implemented later.

As noted above, the three asgs of theproposed ABT program are averaging,
banking, and trading. Averaging means the exchange of emission credits among engine
families within a given engine mafacturer’s product line. Averaging allows a
manufacturer to certify one or more engine families at le\misathe applicable
emission standard. However, the increased emissions would have to be offset by one or
more engine families within that mafacturer’s product line certified below the same
emission standard, such that the average emissions in a given model year from all the
manufacturer's families (weightéar engine power, useful life, loaddtor, and sales) are
at or below the level of the emission standard. Averaging results would beatsdcialr
each specific model yeand, as proposed today, would be catedifor each engine
class. The mechanism by which this is accomplished would be certification of the engine
family to a "family emission limit" (FEL) set by the mafacturer, which may be above or
below the standard. An FEL that is established above the standard couldewit ax
upperlimit specified in the ABT regulations. Once an engine family is certified to an
FEL, that FEL would become the enfeable emissionsnit usedfor compliance
purposes andach engine in the enginenfdy would be sulgct to compliance with the
FEL.

Banking means the retention of emission credits by the enginefatdurer
generating the credits for use in future model year averaging or trading. EPA believes
that banking, including today’s proposed provision which would allow early banking
under certain conditions during the two years prior to impléatem of the standards,
would improve the feasilily of meeting standards by emaraging the development and
early introduction of advanced emission conteahnology, allowing certain engine
families toact as trailblazerfor newtechnology. This can help provide valuable
information to manwdcturers on the technology prior to maaatiirers needing to apply
the technology throughout their product lines. An incentive for early introduction arises
because the banked credits could subsequently be used bynilacbarer to ease the
compliance burden of new, more stringent standards.

Trading means the exchange of emission credits between engine manufacturers
which then can be used for averaging purposes, banked for future use, or traded to
another engine manufacturer. Trading can be advantageous to smaller manufacturers
who might have limite@pportunity to ogimize their costshtrough the use of averaging.
Trading can also be advantageous to larger manufacturers because extending the
effective averaging selitough trading can allow for overall apization of costs across
manufacturers.

EPA is proposing that participation in the proposed ABT program for Phase 2
nonhandheld small SI engines would be voluntary. For those awotgrs who choose
to utilize theprogram, compliance of individual enginerfiies with their FELs would be
determined andrdorced in the same manner as compliance with the emission standards
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in the absence of an ABT program. In addition, except where specificallytieermi

the case of production line testing failure (seetisn 1V.D.2. of today’s notice), the final
number of credits available to the manufacturer in each engine class at the end of a model
year after considering the manufacturer’s use of credits from ABT would have to be
greater than or equal torpe Specific elements of the proposed ABT program for
nonhandheld small SI engines are discussed below.

a. Calculation of Credits

Credits would be calculated a$umction of the difference between the applicable
Phase 2 emission standard and the FEL, the power, the useful life, the load factor, and
the number of eligible engines sold of the engine family participating iprdgegam.

(Since the standards are expressed in terms of grams/kW-hour, the “power” and “load
factor” variables are included to allow averaging across engines designed to different
power.) EPA would exgct manufacturers to follow the regulations for establishing its
engine families and not disaggatg their fanilies into multiple families or combine their
existing families into fewer families to maximize credit generation or minimize credit
usage. EPA is proposing the following equation for calculating the emission credits from
a given engine family, whether generating positive or negative credits.

Credits = (Standard - FEL) x (Power) x (Useful Life) x (Load Factor) x (Sales)

“Standard” represents the applicable Phase 2 emission standard as proposed by
EPA. “FEL” is the fanily emission limitfor the engine fanily as established by the
manufacturer. “Power” represents the engine’s maximum modal power produced during
the certification test cycle. For those engimaifi@s that contain more than one
configuration with different power ratings, EPA is proposing that the “Power” term be
the sales-weighted maximum modal power determined acrossédurations within the
engine family. EPA assumes manufacturers know the general powectehstics of
each of their engineonfigurations they are producing, and therefoetednining the
power information acessary for the ABT calculationdliwot place any additional
testing burden on maradturers. EPA requests comment on this assumption.

“Useful Life” is the useful life cateary to which the engine faily is certified,
and represents the period of time for which the mactufer is responsible for
compliance with the emissions standards. “Load Factor” refers to the fraction of rated
power at which the engine operates in use, on average. For the two main certification test
cycles, referred to as cycle “A” and cycle “B”, which EPA believes represent typical in-
use operation, a loaddtor of 0.47 is proposed. For alternative test cycles, as approved
by EPA, the load factor would need to be calculated based on the characteristics of the
test procedure as described in the proposed regulations.

“Sales” represents the eligible number of Phase 2 engines sold in the United States
in the applicable model year, excluding those engines subject for@ialiregulations.
Manufacturers would be allowed to use salesgat@nsfor initial certification.

However, actual sales based on the location of the point of first retaifcgadxample,
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retail customer or dealer) would have to be submitted at the end of the model year to
verify end-of-year compliance. The Agency is proposing that nagturers exclude
engines subject to Cadrnia’s emission standards from the esties of eligible engine
sales because Clalinia will likely require all engines sold in Cédirnia to neet its own
tighter HC+NOx standards. If California engines were included, then the credits
generated by Cdtirnia sales would allow more engines with higher emissitesrto be
sold in states outside of Clalinia. This would de&ictfrom the goals of the Phase 2
program, and possibly undermine the emissions reductiors®gto be achieved by
the program throughout the country. Engines sold outside of the Utdted,Sncluding
Canada and Mexico, would also be excluded from the mahwukr’s estimates of sales
unless those engines are subsequently imported back into the United States in a new piece
of nonhandheld equipment.

Because only those engines sold in the United States, excluding engines subject to
California’s standards, would be included in the ABT program, naaturfers would
need to determine the number of such engines sold each year to yield accurate estimates
of credit generation and usage. Due to the difficulty in tracking point of first retail sales
in the nonhandheld market compared to other markets (e.g., the on-highway segment
where a more direct engine and vehicle distribution system exists), EPA is requesting
comments on alternative methods maatdirers could use to determine their eligible
sales for credit calculations. One possible option would be to allow engineattamafs
to query their customers, on an annual basis, to ascertain the percentage of Phase 2
engines of each faily that constitute eligible sales. Based on the results of thg,ghe
Agency could allow manufacturers to extrapolate those results, assuming they received
responses sufficient to cover some high percentage of their sales, say 90 percent or more,
to its total sales of engines in the United States. The Agency is open to considering other
alternative methods for tracking engines for credit calculation purposes that provide high
levels of confidence that eligible sales aceurately ounted. EPA specifically requests
comments on such alternatives and other information that would further address the
Agency’s concerns that eligible sales estimates be as accurate as possible. In addition,
the Agency requests comments on appatprmelods for estimating the export of
engines and the sales of engines subject téo@@d’'s standards, since one method for
estimating eligible sales for ABT purposes could be to deduct these two groups from total
sales.

As discussed in Section IV.E of today’s notice, EPpAragposing several
compliance flexibilityprovisions for engine manaturers and equipment manufacturers
that would allow the limited use of Phase 1 engines in the Phase 2 time frame. To avoid
penalizing manufacturers that produce engines to be used under the proposéty flexib
provisions, EPA is proposing that maacfurers exclude such engines from the ABT
program calculations. In other words, engine maciufrers would not be required to use
credits to certify these Phase 1 engines used for the proposedtifegilovisions even
though they would likely eceed thgroposed Phase 2 standards.

Another proposed flexility provision described inégtion IV.E of today’s notice
would allow engine manufacturers to certify beyond the 2005 model year Class Il side-
valve engine families withranual sales of less than 1,000 units to an HC+NOXx cap of
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24.0 g/kW-hr. For such enginenfidies, EPA isproposing that manatturers do not

need to include such families in the Apfogram calculations for 2005 aratdr model
years. For the interim years, 2001 through 2004, a raaturer could also exclude Class

Il side-valve engine families witmaual sales of less than 1,000 units from the ABT
program calculations as long as tletatiorated HC+NOx emission level of the engine is
less than 24.0 g/kW-hr. Class Il side-valve engimailias with annual sales of less than
1,000 units that are certified above the 24.0 g/kW-hr HC+NOx level must be included in
the manufacturers’ ABT calculations during the interim years.

EPA is proposing an upp&mit on the level of emissions allowdibm those
engine families a nmmaufacturer wishes to include in the ABT program. Under the
proposal, manaicturers would not be allowed to certify engines that have FELs above
the uppetimits described below. Typically, when EPAapts an ABT program, the
upperlimit is set at the level of the previous startlaHowever, bcause the Phase 1
standards did not require manufacturers to take into acceteriatation over the useful
life of the engine as the proposed Phase 2 standards do, EPA believes it isatepmpri
use the Phase 1 standards as the basis for calculating thdimpp@nd apply a
deterioration factor to determine the equivalent deteriorated level of the Phase 1 emission
standards. Based on the predominant side-valve engine technology certified under the
Phase 1 program, EPA es#tas that a typical Phase 1 engine would have emissions at
the end of the useful life period about twice its new engine emissiortlevel. Therefore a
deterioration factor 02.0 is appropdtefor estimating the equivalent useful life level of
engines designed to meet the Phase 1 standards. Based on the Phase 1 HC+NOx
standards and a deterioration factodf, EPA is proposing HC+NOXx upplénits of
32.2 g/kW-hr for Class | engines and 26.8 g/lkW-hr for Class Il engines. Therefore, a
manufacturer would be allowed to certify an engine family only if the HC+NOx FEL
were at or below these proposed levels (and only if they had the appgoprmber of
credits to offset the faily’s credit needs). For families not participating in the ABT
program,each fanily must comply with the standard which inet is an analogous
upperlimit. EPA requests comment on thepaoprateness of thproposed uppdimits
for engine fanilies included in the ABprogram.

Due to concerns over the amount of credits mactufers could accumulate, as
described below, EPA is proposing a declining set of caps on how high the sales-weighted
average level of HC+NOx FELs could be for Class Il engingliizs beginning irR005.

Based on the certificationformation of Phase 1 nonhandheld engines didxinby
manufacturers to EPA and assumptions about typeteriration factors and

compliance margins, it appears that some engine manufacturers have the potential to earn
significant credits from their Class Il engines prior to the 2005 model yeaca(Be the
proposed emission standard for Class | engines assumes sidéecaivelogy and

because most Class | engines are expected to remain side-vaiveldgg, it does not

#See “Summary of EPA Analysis Regarding Upper LifutsPhase 2 Averaging,
Banking & Trading Program for Nonhandheld Engines”, Item #11-B-05 in EPA Air Docket A-96-
55.
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appear that there would be the same potential for significant credit generation by Class |
engine manufacturers.) Manufacturers who adopt @d¥Wnology earlier than
anticipated by theroposed Class Il phase-in standards appear best positioned to
accumulate significant credits. Thellépto geneate creditsluring the transition years
would occur primarily because the typically lower-emitting OHV engines could earn
credits up to the proposed applicable model year standards (which, as noted earlier,
would decline forach model year betwe@001 and 2005 and assume an industry
changeover to the cleaner OHV engines from the higher-emitting side-valve engines).

The environment benefits when a maauttirer produces engines which, on
average, are cleaner than required during the transition years. However, EPA is
concerned that some manufacturers, because tiveént product line is predominantly
made up of OHV technology, would be ableatwumulate significant creditkiring the
phase-in years without any additional effort to improve emission performance. These
credits could be, in turn, used by such mantdrers beginning in 2005 to, in edt,
delay the need for that mamwturer to produce engine®ating thgoroposed 2005
model year standard. Thastion could put such mafacturers in a competitively
advantageous position compared to manufacturers who did not have substantial credits
and therefore needed to produce a product line which, on average, met the 2005 model
year standard. Sudttion could snilarly undermine the goal of this rule (and the SOP)
to have 100 percent OHéchnology (orimilar technology reeting the2005 model year
standards) in place across thdustry for Class Il by 2005.

In order to ensure that this transition to cleaeehnology occurs by the 2005
model year and to minimize the risk of credit “duilp” resulting in a delay of conversion
to OHV or OHV-comparable technology, EPA is proposing that a raatwier’s sales-
weighted average of Class Il HC+NOx FELs may not exd&e@ g/kW-hr in 2005, 13.1
o/kW-hr in 2006, and 12.6 g/kW-hr in 2007 atdr. EPA believes this approach would
ensure that Class Il engines are converted to OHV or OHV-compéaegahleology by
roughly 2005 while gt encouraging the early introduction of cleaner, more durable
technology and ensuring that maacturers have the flexibility they need to comply with
the proposed standards. EPA requests comment on the proposed caps and alternative
approaches that would ensure the introduction of OHV or OHV-compaeadbirology
by approxinately 2005 while maintaining the flexiity offered to manwdcturers by ABT
and the encouragement to pull ahead cleaner, more dteahl®ology.

As described earlier, EPA is proposing sepaNMHC+NOx standards for
natural gas-fueled engines which are intended to be as stringent as the proposed HC+NOx
standards for the remaining nonhandheld small SI engines. All credit calculations for
natural gas-fueled engines would be calted against those standards. In addition,
because thproposed standards are equivalent in stringency, and the market for
nonhandheld natural gas-fueled small SI engines is extremely small (i.e., less than 0.1
percent of current nonhandheld sales), EPA is proposing to allow ataurgrs to freely
exchange NMHC+NOx credifsom nonhandheld engines fueled by natural gas with
HC+NOx credits from nonhandheld engines fueled by fuels other than natural gas in the
ABT program.
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b. Life of Credits

For all credits generated by Class | and Class Il enginésr the certiiation
ABT program, EPA is proposing anlimited credit life. EPA believes that unlimited life
for these credits il promote the feasilily of the proposed Phase 2 Class | and Class I
standards because it increases the value of these credits tantifacharer by providing
greater flexiltity for the use of the credits. It is consistent with the general emission
reduction goal of ABT programs, not onlgdause of the increased muacturer
incentive but also because it reduces the incefdivenanugcturers to use their credits
as quickly as possible. As a result, unused credits, which are extra emission reductions
beyond what the EPA regulations require, may remain off the market longer. It should be
noted that EPA would expect to reconsider theraprate life of Phase 2 emission
credits in connection with any post-Phase 2 rulemakingonhandheld engines.

C. Early Use of the ABT Program

EPA is proposing that maradturers be allowed to use the ABT program prior to
implementation of the Phase 2 standardsrtwide an incentive taccelerate
introduction of cleanetechnologies into the market. The Agency believes that making
bankable credits available prior to 2001 would reward those metumérs who take on
the responsilty of complying with theproposed standards sooner than required and
would result in early environmental benefits. Under the proposed provisions,
manufacturers would be allowed to begin using portions of the ABT program starting two
model years before the proposed standards tagetpfbvided the manaicturer
certifies and complies with the proposed 2001 model year standards of 25.0 g/kW-hr for
Class | engines and 18.0 g/kW-hr for Class Il engines for their entire product line in a
given nonhandheld engine class. The maciwfrer could show it is in compliance with
the proposed standards fach individual engine faily or on average using the
averaging provisions of the proposed ABT program. If a naxtufer meets this
condition, the manuaicturer could generate early credits to be bafdedse in the 2001
or later model yearfsom only those engines certified below 16.0 g/kW-hr HC+NOx for
Class | engines and below 12.1 g/kW-hr for Class Il engines (or 15.0 g/kW-hr
NMHC+NOx for Class | natural-gas fueled engines and 11.3 g/kW-hr for Class Il natural-
gas fueled engines). However, all early credits would be calculated against the initial
Phase 2 standards of 25.0 g/kW-hr HC+NOXx for Class | engines and 18.0 g/kW-hr
HC+NOx for Class Il engines (or the correspondiiHC+NOXx standards dt3.0
o/kW-hr and 16.7 g/kW-hr, resptively,for natural-gas fueled engines). If the
manufacturer certifies its product line to the proposed Phase 2 standards early through
the use of averaging, the manufacturer could bank credits for use in 20@teandut
could only bank credits from those engines which were not needed to show early
compliance with the proposed Phase 2 standards. In other wordsaotarers would
not be allowed to bank credits from engines whose credits were already used to offset
other engines with FELs above the proposed Phase 2 standards. This would prevent
manufacturers from “double counting” credits needed to show early compliance with the
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proposed standards. Maaafurers would not be allowed to trade their early credits to
other manufacturers until the 2001 model yeaaterl

In establishing the proposed set of declining standards for Class Il engines, EPA
assumed a certain phase-in of OHV or comparably clean and dieel®logy. As
described in the March 1997 ANPRM, the proposed series of Class Il HC+NOx standards
were based on the assumption that 50 percent of Class Il engines would employ OHV or
comparably clean and duraléxhnology in 2001 (i.e., couldeat al2.1 g/kW-hr
HC+NOx standard without the use of credits). For the remaining years, the phase-in
schedule assumed for “OHV emission perforoen*OEP”) tedtnology was 62.5
percent in 2002, 75 percent in 2003, 87.5 percent in 2004, and 100 percent in 2005. EPA
believes this phase-in of OHV or comparably clean and dutatieology is important
due to the inherent emission benefits anticipéteah thistechnology in use. Rated to
the concerns discussed above regarding credit life for pre-2005 credits, the Agency is
concerned that manufacturers of Class Il engines could bank early credits and use such
credits to continue certifying a line of engine families that do restrthe OEP
production phase-in schedule assumed by EPA in establishing the proposed standards.
Therefore, EPA is proposing that maacturers only be allowed to use early banked
credits beginning in 2001 aateer if they are meeting the OpRoduction phase-in
schedule estimatdar that model year. EPA believes prohibiting the use of early banked
credits unless manufacturers meet sumiddions Wil encourage the manatturers to
meet the OEProduction phase-in schedule assumed in developing the proposed Phase 2
standards.

d. Cross-Class Exchange of Credits for Cexdifion Rirposes

Today’s proposal contairisitations on the cross-class exchange of credits
during certifcation. Thelimitations are meant to assure the AB®gram fulflls its
intended function of encouraging a transition to cleaner, more dueabirology for
both classes of nonhandheld engines and achieves teeted@nvonmental benefits of
the program. The proposéahitations are also intended to assure thaptbposed ABT
program does not &€t competition between engine mudacturers.

With regard to encouraging cleaner, more durtdénology, the proposed
schedule of standards for Class Il engines was established with the assumption that engine
manufacturers will phase-in OH¥chnology over roughly the five year period from 2001
to 2005 based on the schedule noted earlier. In order to encouragachaneus to
follow the assumed OEP production phase-in schedule, EPA is propositigitiealt
cross-class exchange of credits for cexifionpurposes, as noted below, would be
allowed only if a manufacturer’s Class Il engine producti@et®s or exceeds the
assumed OEP production phase-in schedule for Class Il engines presented earlier.

With regard to competition in the nonhandheld market, about two-thirds of
nonhandheld engine mamaturers currently produce both Class | and Class Il engines.
The remaining one-third of the nonhandheld engine naetuifers produce only Class II
engines. At this time, EPA is not aware of any nonhandheld engine antumef's that
only produce Class | engines. Allowing maaturers to exchange credits across engine
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classes could cause a competitive disadvantage for thoseattmafs who only

produce Class Il enginegtause they would not have the advantage of being able to use
positive credits from Class | engines. Therefore, with regard to the cross-class exchange
of credits, EPA is proposing that maaafurers would be allowed to exchange credits

from credit generating Class Il engines to credit using Class | engines focagdifi

purposes. However, due to the competitive concerns noted above, EPA is not proposing
to allow the exchange of credits from credit generating Class | engines to credit using
Class Il engines for certifationpurposes.

e. Use of Credits to Address NonconformitgtBrmined After Certification

As noted elsewhere in today’s notice, EPA is proposing a number of provisions
that address post-certfition compliance aspects of g@posed standards. In two
specific cases, EPA is proposing to allow matiirers to use credits from the
certification ABTprogram to address nhoncomplianaeimined after the time of
certification. As noted in the discussion on compliance, EPA does not believe that the
typical type of enforcemersiction that could be taken when a substantalkconformity
is identified (i.e., an engine familgcall order) would generally be workable for
nonhandheld small SI engines given the nature of the nonhandheld market. Whereas
handheld engine nonconformities after caxéifion would be @dressed through the use
of in-use credits, EPA is not proposing an in-use credit program for nonhandheld engines,
as discussed in Section IV.D.

Instead, EPA is proposing to allow maactfurers to use certification ABT credit
to address two different types of nonconformance. First, rmaturers would be
allowed to use ABT credits to offsighited emission Isortfalls for past production of
engines determinedhtough the Production Line Testing (PLT) program as described in
Section 1V.D2. of today’s notice. Second, maacturers would be allowed to use ABT
credits to offset emission shortfalls from Class Il OHV engines that arise as a result of an
adjustment to deterioration factors originally determiriedugh good engineering
judgement, as described in Section IV.E of today’s notice. Undgrdipesed
provisions, manufcturers would be allowed to use all credits available to them to offset
such emission shortfalls. EPA does not believe iecessary to limit the use of cross-
class credits for these situations. Allowing maatdfirers to exchange credits from one
class to another should not raise the same concerns with regard to new engine
competition as noted earlier because thaufacturer is addressing a nonconformance
problem for engines that have already been sold and used in the field for a significant
period of time. EPA requests comment on the proposed provisions for usingat@tifi
ABT credits to address nonconformance with the Phase 2 emission staretardsrekd
after certification.

EPA is not proposing to allow marmagturers to use ABT credits to remedy a past
production nonconformance situation in theeSale Enforcement Audit (SEA) program.
As described in today’s notice, EPA is planning to primarily rely on the PLT program to
monitor the emissions performance of production engines. However, in the case of
nonhandheld engines only, maacfurers would in some cases have the option of
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traditional SEA in lieu of PLT as a production line compliance program. In addition,
SEAs could be conated in cases where EPA has evidence pfaper testing

procedures or nonconformities not being addressed through PLT. As discussgim s
IV.D.3, if EPA determines that an enginenfdy is not complying with the standards as
the result of an SEA, EPA plans to work with the mantudrer on a case-by-case basis to
determine angproprate mehod for dealing with the nonconformity. The option(s)
agreed upon by EPA and the engine maatufrer may, or may not, include the use of
ABT credits to make up for any “lost” emission benefits uncovered by the SEA.

As noted earlier, EPA solicits comments on all aspects qirthygosed ABT
program, including comments on the benefit of the program to metuwérs in meeting
the proposed emission standards and any potential air qualaégtisnwhich might be
associated with them.

6. Certification Fuel

The program for nonhandheld engines discussed in the March 1997 ANPRM
specified that the proposed range for eligible cegtifon fuelfor Phase 2 would be the
same as under Phase 1. The program for handheld engines in the ANPRM was silent on
this issue. EPA received comment on the ANPRM that the continued use of Phase 1
certification fueldor Phase 2 testing is apprage so long as the same fuel may be used
to certify handheld engines under both EPA and CARB regulations.

EPA is proposing today that certifition test fuel requiremenfisr the Phase 2
program would remain the same as in the Phase 1 program, as specified at 40 CFR
90.308(b). While California “Phase 2" reforrateéd gasoline is not@oposed
certification test fuel, EPA believes that continuation of the Phasegtam for Phase 2
would continue to provide a means of harmonizing the Federal and California programs.
As described in the February 1997 Draft U.S. EPA Small Engine Catitfn Guidance,
Section X “Certification Fuel”, maufacturers have four options for choice of
certification fuelfor Phase ¥ ; EPA is proposing that these options would continue for
this rule.

The first option is to use average in-use gasoline specified at 40 CFR Part 90,
Subpart D, Appendix A, Table 3. The second option is federal cetidn fuel (e.g.,
Indolene), specified at 40 FR 86.1313-94(a), Table N94-1. Third, mctouérs may use
other fuels, such as natural gas, propane, methanol, or others, under conditions described
at 40 CFR 90.308(b)(2) and (3). Fourth, mactdirers may request EPA approval for
certification testing on fuels such as @alnia “Phase 2” reformated gasoline, which do
not meet the requiremerftsr “other fuels” under 40 CFR 90.308(b)(2) or (3). For this
option, manudcturers would request EPA approval of an aditezrnesprocedure (e.g.,
alternate test fuel)nder 40 CFR 90.120(b)(1). Mamgturers may elect to use an
alternative test procedure provided it yields results equal to the results from the specified

¥See “U.S. EPA Small Engine Certification Guidance, Drafbr&ary 19, 1997,”
available in EPA Air Docket A-96-55, Item #11-C-03.
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test procedures (e.g., test fuels described at 40 CFR 90.308(b)), its use is approved by
EPA, and the basis for equivalent results is fully described in the awogr’s

certification application (see 40 CF®.120(b)(1)). EPA would work with

manufacturers to assist them in making the required technical demonstrations to show
equivalency of the emission results. The continuation of these Phase 1 certification fuel
requirements would continue to provide mechanisms for raaturiers to use the same

fuel for certification to both EPA and Chdrnia Air Resources Board regulations, as
specified above.

B. Test Procedures

Test procedures are contained in today’s proposal which would be used by engine
manufacturers for the purpose of measuring emissionsetadning emission rates for
regulated emissiorfer certified engines. The test procedures being proposed today are
in most respects identical to theocedures required for the ceddtion of Phase 1
engines. Test procedures were discussed during the Regulatory Negotiation process, with
the key issue being the appr@teness of the Phase 1 test cytde$hase 2 engines.

The draft Regulatory Support Document for this proposal contains a summary of the test
procedure issues addressed during the Regulatory Negotiation process.

In general, the Agency believes the Phase 1 test procedures are appfopri
measuring engine emissions from Phase 2 endines. In t@udigis, EPA is proposing
the Phase 1 test procedures with the following minor changes. First, nonhandheld engines
sold with an engine rotational speed gove would have to use the governor for speed
control while running the appropte test cycle. Sead, the mode weightings for the
handheld test cycle, Cycle C, would be adjusted to 0.85 for Mode 1 and 0.15 for Mode 2.
Finally, appropte changes to the tgsbcedure and emission calculations have been
proposed for the measurement of methane from natural gas fueled engines in order to
determinenon-methane hydrocarbon emissions for natural gas fueled nonhandheld
engines. These proposed changes are discussed below. EPA requests comment on these
issues.

1. Test Cycle: Requirement for the Use of a Speed Governor Operation for Testing
of Nonhandheld Engines

Many small engines manufactured today make use of a speed control governor
(“governor”) to regudte engine rotational speed. In general, the paveas a
mechanically or electronically controlled device thdempts to maintain engine
rotational speed in a particular range as the engine experiences different loads. A typical

#For a discussion on the adequacy of the Phase 1 test procedure, see Chapter 1.1 in
“Regulatory Support Document, Control of Air Pollution, Emission Standards for New Nonroad
Spark-lgnition Engines At or Below 19 kilaits” U.S. EPA, May995, EPA Air Docket A-93-

25, ltem #V-B-01.
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example is the walk-behind mower, where the governor is designed to control engine
throttle position in response to various loads to maintain the engitet®nal speed,

and thus, mower blade rotating speedyriavide an adedie grass cut. For the Phase 1

test procedure, maradturers are allowed to over-ride or discecinthe speed governing
device and use an external piece of equipment, i.erptle controller, for the purpose

of replicating the speed and loaohdlitions required by the test cycle (see 40 CFR
90.409(a)(3)). After the finalization of the Phase 1 rule during the regulatory negotiation
process, the Test Procedure Task Group formed by the Regulatory Negotiatiaittee
recognized that the use of the engine’s designed governor, not an external throttle
controller, may be a more accurate prediction of an engimeisa performance. The

Test Procedure Task Group members generally agreed that a Phase 2 test procedure
should require the use of the engine’s speed governor for speed control during the Federal
Test Procedure (FTP) for those engines which are equipped by theastareif with a

speed governor. However, there was not general agreemestaded discussion of the
specific requirements of how the speed governor should be used during the FTP. At this
time the Agency believes the most apprat@imethod to opedite engines on the speed
governor for an emissions test would be to use fixed throttle operation for the 100 percent
load mode, and then to use the engine governor for all subsequent power modes (75
percent, 50 percent, 25 percent and 10 percent). For each power mode, the engine speed
governor set-point would be adjusted to the nominal test cycle set-point, 85 percent of
rated speetbr Cycle A, and 100 perceraited speeébr Cycle B. This test method

allows for a consistent and regtable métod of determining thelOO percent load

condition, yet would allow the engine’s governor to ratgispeedor the remaining load
conditions. This method is also straightforward and would be relatively simple to
implement in a laboratory. The Agency requests comment on this test method and on
other test methods which may be more appabgri

2. Test Cycle: Adjustments for Weightings for 2-mode Cycle for Handheld Engines

The Agency is proposing a change in the weightiogdrs for the handheld test
procedure. For the Phase 1 rule, a weightator of 90 percent is applied to the 100
percent power mode, and a factor of 10 percent is applied to the idle mode, in order to
combine the modal results for the final weighted emission value. The Agency is
proposing for Phase 2 that a weightiagtbr of 85 percent is used for the 100 percent
power mode, and 15 percent be used for the idle mode. This proposal is based on a study
performed by members of PPEMA during the regulatory negotiation précess. PPEMA
members collected real-time speed dndttle position data on several types ofidliaeld
equipment used durirertual h-use operation. Thisath was analyzed and combined
with estimates of@nual use, loadakctors, and annual sales to weight the results of the

¥See “Hand Held Composite Duty Cycle Report”, February 1995, prepared by members
of the Portable Power Equipment Manufacturers Associaéivailable in EPA Air Docket A-
96-55, Item # 11-D-18.
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field testing. EPA’s summary of this report is contained in the Draft RSD. The Agency
agrees with the report’s conclusion that a more aprgpset of weighting factors for
handheld engines is 85 percent for the 100 percent power mode and 15 percent for the
idle mode. Therefore this change is being proposed for Phase 2.

3. Measurement of NMHC Emissiofrem Natural Gas Fueled Nonhandheld
Engines

In order toaccommodate theroposed optional non-methane hydrocarbon
(NMHC) standard for natural gas fueled nonhandheld engines, the Agency is proposing to
incorpoite by reference theproprate sectionfrom 40 CFR Part 86 which ek to
the measurement of methane emissions from spark-ignited engines. These appropriate
sections wer@ublished as part of a final rulemaking titled “Standards for Emissions From
Natural Gas-Fueled, and Liquefied Petroleum Gas-Fueled Motor Vehicles and Motor
Vehicle Engines, and Certification Praltees for Aftermarket Conversions” see 59 FR
48472, published on September 21, 1994. The speeditosas being inarporated can
be found in the proposed regulatory language contained in this proposal at §90.301(d) and
§90.401(d).

C. Field/Bench Adjustment Program

The ANPRM contemplates a so-called “bench fi@delation program” for both
handheld and nonhandheld small spark ignited endines. For handheld engines, it is part
of the in-use testing program (ANPRM, Appendix &cton J2)); for nonhandheld
engines, it is part of the certificatipmogram (ANPRM, Appendix B,&tions 4(a) and
(b)). In either case, the basic premise for these programs is the same: to allow
manufacturers to age engines on the bench to demonstrate expected complisecé i
IS necessary to demonstrate therfelation” between field aging and bench aging.

The ANPRM sets out slightly different requirements for the proposed handheld
and nonhandheld programs. Specifically, the ANPRM stteslthat the malheld
correlation program would be corctadunder EPA guidace; aportion of the engines
would be aged in situations in which the manufacturer does not exercise control over the
engines’ maintenance, or limit their usage such that the engines are no longer used in a
way that is representative of typicatuse engines; the full federal test procedure would
be used; all pollutants would be measured; residential engines would be aged to their full
regulatory life but commercial engines could be aged to 75 percent of their full regulatory
life; samples sizes would be determined in the NRRdtess; and there would be
periodic spot checks of the correlation (ANPRM, Annex égt®n J2)).

The ANPRM provisions for the nonhandheld engines are less comprehensive. For

*The use of the term “correlation” was meant to describe an adjustactot that can
be applied to bench-aged engines to appratenield-aged @nditions, and not a tru¢adistical
correlation.
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this categry, the correlation program was specifically discussed for engines using side-
valve or aftertreatment thnologies. In addition, the ANPRM describes a simple
“correlation” method (ratio of mean emissiates); would require periodic re-

calculation (every other year for the first five years of the program and then every five
years thereafter, e.g., 2001, 2003, 2005, 2010, 23¢5; and calls for changes in the
correlation to apply proggtively only.

In today’s NPRM, EPA is proposing a unified program, to be called the
“field/bench adjustment prograrm®” that would apply to both nonhandheld engines that
use side-valve or aftertreatmenthaologies and to handheld engines. EPA believes it is
approprate to design ongrogram to apply to bottategories of engines both because it
is less complicatetbr manufcturers that produce both kinds of engines auhbse it
simplifies the compliance program for administrative purposes. EPA seeks comment on
the application of the sanmeogram and methodology to bathtegories of engines. The
remainder of this sectionilset out the backgund for field/bench adjustment and the
principles of such a program, a proposed methodology, and varaxigpt
requirements for the appétion of theprogram. It vill end with a brief discussion of an
alternative methodology.

1. Background and Principles

There are at least three ways to demonstrate compliancenvisie istandards
such as those proposed in today’s rule. In general, the most reptesanay is to
demonstrate compliance on engines that have been aged to their fulomydivas by
actual ed-users. This ensures that the emissioneaefictualn-use conditions,
including the presence of dirt and other matter such as clippings, operation at several
degrees of orientatn, operation in very hot ambient temperatue¢s, At the same
time, consumer-based field aging is difficult, not the leashlise it is cumbersome to
organize a program with a sufficient number of end-users. In addition, it may take some
end-use consumers years to put an apmtgriumber ofiours on the engine through
normal use.

The second method is to demoastrcompliance on engines that have been aged
to their full regulatory lives on the bench. While this method can be macéqa for
the manufacturer, it also abstracts away many operational soeméntal conditions
that can affect deterioration.

The third way, and the way being proposed in today’s notice, is a consolidation of
some elements of the other two methods. Under it, matwrers could bench age
engines and then adjust the emission test results to reflect actisal conditions as
represented by field aging. This would be accomplished by developing a field/bench
adjustment factor that would be applied to emissions from bench-aged emissions to
simulate field aging.

Thus, the objective of this field/bench adjustmemigram is to develop an

%This nomenclature more accurately reflectsghgose of the program.
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adjustment factor based on the mathematical relationship between emissions from field-
aged and bench-aged engines. For obvious reasons, it is very important to design a
field/bench adjustment program thatl wield an adjustmentéctor that is as closely

related as possible to the true relationship between field and bench aging. Any deviation
will result in an adjustmentttor that either under-cexwts or over-grrects the bench

results, the ultimate result being an impact on the stringency of the erfiisgi®n In

addition, this field/bench adjustment program should take advantatsistical

techniques, both to take into account the inherent uncertainty in sathpling and to allow
EPA to impose some restrictions on the use of this simplified compliance method. In
today’s notice, EPA is proposing to allow maacturers to use the simple ratio of the

field and bench mean emission results as an adjustment factor if the width of a confidence
interval around the bench-aged and field-aged mean emissemndoes not exceed a

certain percentage of the standard. This restriction winuitdhe emission results for

each sample, permitting a closer fix on the wapulation relationship.

2. General Methodology

Drawing on the elements of the “bench field correlation program” set out in the
ANPRM and the criteria discussed above, EPA is proposing the following methodology
to calculate the adjustment factor that would be applied to bench-aged emissions to
approxinate field aging. EPA seeks comments on all aspects qfrthgsam.

Two samples of engines would be aged, one in the field and one on the bench.
The aging procedures for all engines in the field sample would be the same, and the aging
procedures for all engines in the bench sample would be the same. Thaaohaeuf
would develop a test plan which would specify the conditions under which the engines
would be aged on the bench and in the field. EPA would reserve the right to review any
test plan, for handheld or nonhandheld engines, and to require theaotaneif to revise
it if it does not reflect pproprate testing anditions. This review would enable EPA to
exercise some oversight of the program without requiring the entire program to be
performed under EPA guidance, as antitgal in the hadheld program described in the
ANPRM. With regard to sample size, today’s proposed program contains only two
constraints: the bench-aged and field-aged samples must initially be of equal size and
must contain at least three engines. This minimum number is necessary to perform the
statistical tests described below.

Next, each engine would be tested on the full federaptesedure after it has
been run for its useful life. Then, feach sample, the mean HC+NOx emission rate
would be calculated and two independemfaence intervals would be consttad, one

¥To take full advantage of the field/bench adjustment program, engine antumei's
will presumably prefer to bench and field age only a relatively small number of engines. Thus,
the results of the programillieavily depend on the chaateristics of the sample (it is generally
the case that a different sample would have different emission results and a different adjustment
factor).
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around the mean of the field-aged engines, and one around the mean of the bench-aged
engines, using the student’s T distribution and a 90% confidenc€devel. The width of
each onfidence interval would then be compared to“theximum allowable interval

width” proposed today. EPA is proposing +/-20% of the standard as the maximum
allowable interval width. If the confidence intervals aroeadh of the field-aged and
bench-aged means each are no wider than the maximum allowable interval width (e.qg,
+/-20 % of the standard), then the adjustmantdr that would be applied in the future to
bench-aged engines to simulate field aging would be the ratio of the migan} (
providedthis ratio is greater than or equal to one.

EPA is proposing that these constraints be applied to both handheld and
nonhandheld engines, but seeks comment as to whether the confidence levels and
maximum allowable interval widths should be different among them. EPA chose 90%
confidence levels for constructing the confidence intervals for the field-aged and
bench-aged engines, and +/-20% of the standard maximum allowable interval widths,
based on computer simulatidhs ; however, manufacturers or others commenting on this
proposal may have information that suggest other levels.

Under the proposed program, if either or both of the confidence intervals do not
pass the above-describadtsstical test, the nmufacturer would have the choice of three
remedies. First, the manufacturer could increase the size of the failing sample and repeat
the statistical tests with the increased number of engines. Often, increasing the size of the
sample will lead to a smaller sample variancéyaaigh this is not always the case with
small samples. A manufacturer could repeat this remedy as many times as desired. Note
that it would not be necessary to increase the size of both samples; only the sample that
failed the statistical test would need to be increased. Alternatively, if the statistical tests
are failed, the manufacturer could adjust the test plan and rerun the prograwct, tseubj
EPA approval. In the third alternative, the mamiéirer could choose to age all engines
in the field for the purposes of the compliance program.

3. Practical Requirements of the Program

This section describes several practical elements gbtbymosed field/bench
adjustment program and how it would work if adopted as proposed.

¥The formula for the confidence interval would be
X £ Yger2; 01y .sh'n
where
% is the sample mean
tu.2: n-1y IS the appropate parameterom Student’s t table, depending on
the level of confidence chosen by EPA
s is the sample standard deviation
n is the number of engines in the sample

¥See “Simulation to Determin@onfidence Level and Maximum Allowable Interval
Width for Field/Bench Adjustmenta€tor Program,” EPA Air Docket A-93-29, Item #lI-B-01.

SmallEnginePhase2-NPRM-Preamble pg. 65 December 23, 1997



a. Initial Field/Bench Adjustment Factor Calculation

The ANPRM does not discuss an initial date by which the fasetation would
have to be performed, and thus the first adjustnaeatof calculated. EPA is today
proposing that a manaturer may propose a field/bench adjustment program test plan
up to 48 months prior to certificatidar Phase 2, and if EPA did not ee} theproposed
test plan within 90 days of submission of a complete test plapropesed test plan
would automatically be accepted. EPA is gdsoposing that, at least 90 days before
beginning bench aging for certifition or h-use testing purposes, the mautirer would
provide a report to EPA for approval describing the aging and testingateddor the
field/bench adjustment program. Thimihg would ensure that adjustmeattors have
been established in time for demonstrating compliance with Phase 2 standards. EPA is
also proposing that the initial field/bench adjustment program be performed on engines
representative of Phase 2 engines.

b. Periodic Rechecks

The ANPRM contemplates that both thentiaeld and the nonhandheld
correlation programs would require the correlation to be periodically rechecked, although
only for the nonhandheld engines was a specific recheck schedule provided (every other
year for the first five years of the program and every five years thereafter, e.g., 2001,
2003, 2005, 2010, 20186tc.). In today’s notice, EPA is proposing that the recheck
period be the same for both handheld and nonhandheld engines. However, ERfssusp
that the recheck period described in the ANPRM'’s nonhandheld program may be more
comprehensive than is necessary. Specifically, it may be the case that the field/bench
adjustment factor will not need to be checked so often, especiaiyhihologies,
production tolerances, and emission results do not change that much from year to year.
As a result, EPA is proposing that the field/bench adjustnaetdf be re-estimated as
often as every five years as determined by EPA on alpasase basis, except that EPA
may require more frequent rechecks in model years prior to the 2006 model year. EPA
seeks comment on this proposed recheck schedule. EPA also proposes that any new
adjustment factor subsequent to a recheck be applied regardless of how similar it is to the
adjustment factor from the previous correlation effort. However, the new adjustment
factor would apply only progztively, beginning with the next model year. EPA seeks
comment on whether a longer lead time should be specified, for example requiring the
new adjustment factor to be applied with the engine model being certified at least six
months after the new adjustment factor is determined. This would allow more time for
engine manufacturers to adjust their designs, if necessary. Finally, EPA is not proposing
any restrictions on the direction of modification of the field/bench adjustment factor that
may results from future rechecks: it could be revised up or down, but not below 1.0.

C. Hours to Age

EPA is proposing that all bench-aged engines be aged to their full regulatory lives.
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Field-aged nonhandheld engines and field-aged residential handheld engines would also
be aged to their full regulatory lives. However, following the program described in the
ANPRM, under the proposed program field-aged commercial handheld engines could be
field-aged to a minimum of 75 percent of their full regulatory lives. This fléyis

proposed today to reftt concerns that it may be hard to age these engines in the field
due to equipment problems notatd to emissions and engiterahlity which might be
experienced at the end of the useful life. At the same time, as described below, field
aging need not be done hgtual end users but, instead, couldlbee by the

manufacturer using a test plan that mimics as closely as passibt field use. Under

these conditions, the equipment may be less likely to break. Field aging to a minimum of
75 percent of regulatory useful life is being proposed as a cost savings measure for
commercial engines which have the longest regulatory useful lives. Furthermore, EPA
believes that test results on commercial engines aged to at least 75 percent of their
regulatory useful lives can be apprapely extrapolated to the full regutay useful life

of the engine due to the generally more durable design of commercial engines which
would tend to result in more predictable emission determinatidarpgnce. Therefore,
EPA seeks comment on the costs and benefits associated with field agihglda
commercial engines to their full regulatory lives. Finally, EPA is proposing that all
engines in the same sample (bench or field) be aged to the same number of hours.

d. Test Plan

EPA is proposing that the mamaturer develop a test plan for both field and
bench aging. All such test plans would be required to use the federal test procedure. The
handheld program described in the ANPRM specified that “a portion of the field engines
will be aged in individual usage oe#ts where the mafacturer does not carry out or
exercise control over the engines’ maintenance, or limit their usage such that engines are
no longer used in a way that is representative of typease conditions.”
Manufacturers would have three ways to field-age engines: in individual usage, in an
independent fleet, or in a fleet that may be controlled by threifaaturer but over which
the manufacturer does not control the maintenance process or inagetgfpmit use.
EPA proposes to extend this choice to both handheld and nonhandheld engines.
However, EPA proposes that, if the maattirer chooses to field-age the engines in a
non-independentdkt, the applicable test plan must explain how the engitldsewsed
to approxinate, as closely as possible, actnalise conditions, and also the kind of
maintenance program to be followed, which should appm@baraxpectedciuse
maintenance by end-users. The key is to ensure that the entjieeperience similar
load demands and environmentattors. For example, in the case of lawn mowers, the
test plan for a non-independergdt would have to specify how the engine would be
exercised in a way to be representative of typicalse conditions, which likely include
cutting both high and low grass, under wet and dry conditains, Alternatively, if the
manufacturer chooses to age the engines in an indeperetnttie test plan would have
to detail how the use of the engine will be documented and how the user will ensure that
it is used in a variety of different conditions. Finally, EPA could review this test plan and
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could require changes if the plan does not adequgtelprimate n-use conditions.
e. Technology Subgroups

For both individual-manufacturer and industry-wide programs (see f., below), the
analysis could be done on engteehnology subgroups which could be ecged to have
similar emission dterioration characteristics, that ispgps of engine failies from one
or more manufacturers having similar size, agation, useful life and emission control
equipment. It would not be approgiiefor engines with significant differences in in-use
emissions performance claateristics to be included in the samehteadogy subgroup.
Manufacturers would be required to provide a jusdtfion satisfacry to EPA that the
engines families would be egpted to haveimilar emission dterioration characteristics,
and would thus be approgtely gouped in the samtechnology subgroup.

f. Individual-Manufcturer or Industry-Wide Estimation.

EPA is proposing that the above-described field/bench adjustment program and
estimation of the field/bench adjustment factor can be performed on either an individual-
manufacturer basis or on an industry-wide basis. Any ragtwfer who wants to use a
field/bench adjustment factor instead of field aging engines would have to @ititrot
its own program, or particgie in anndustry-wide program. In other words, the engines
that will benefitfrom the apptation of an adjustment factor would have to be included in
the sample used to estimate that adjustmentfadthis requirement would ensure that a
manufacturer could not simply apply a field/bench adjustment factor estimated by
another manufacturer that may not reflect thégomance of the engines to which it is
applied.

An industry-wide analysis would be sabj to several additional constraints.

First, EPA is proposing that all magturers participating in the same sample use the
same test plan, except that maintenance schedules could vary across manufacturers to
reflect differences in maufacturer-specified maintenance guidance to end-users. This is
to reflect the fact that &dbugh manudcturers may pool their emissions results in the
industry-wide program, they may want to test their engines atghar This urformity is
important to avoid biased aggregation of results. Second, the sample of engines used to
estimate the field/bench adjustment factor would have to include at least one bench
engine and one field engine from the same engimdyfdrom each participating
manufacturer, but no fewer than three bench-aged engines three field-aged engines per
technology subgroup. EPA seeks comment on whether the emissions should be sales
weighted, to give a better picture of emissions across theorptelgPA requests

comment on how such a sales weighting procedure cowdddmmplished and still

protect the onfidentiality of sales information that might be covered by the confidential
business information provisions of 90 CFR part 2. Third, EPA propodiasttentries

into and exits from the industry-wide program: a mantifrer could enter or drop out

only before the adjustmerddtor goes into use for the first time. Thi prevent

constant revision of the adjustment factor. If a maouwifrer drops out of the industry-
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wide adjustment program, the field/bench adjustmactiol would have to be

recalculated, botfor that manudicturer and the industry. This isgessary to ensure that
the field/bench adjustment factor reflects only the experience of the engines to which it
will be applied. Presumably, a maacturer willdrop out only if its individual

adjustment factor is more favorable than the industry-wide adjustengtotf Thus, if

the industry-wide adjustmerddtor is not recalculated, then illwindersate the
experiences of the engines to which it will be applied. EPA seeks comment on whether
such restrictions are necessary.

g. Restriction on Using Test Results for Other Purposes.

One comment on the ANPRM requested that engine manufacturers be allowed to
combine certificatin, correlation, and in-use testing for aflg, such that bench results
from the bench aged engines from the field/bench adjustment program can be used to
satisfy in-use testing requirements. EPA proposes to allow test results from engines used
for the field/bench adjustment program to be considered for purposeteaiing
handheld dterioration factors based oaayl engineering judgment. EPA believes this is
approprate because in the i@held certiftationprogram compliance isedermined by
applying a deterioration factor to new engines. Thus, the actual engines that are used for
certification are not the field-aged engines. However, the test rizsuiishe
field/bench adjustment program would notdmeeptable to satisfy the-use testing
requirements for handheld engines, since this woddtera situation in which engines
that were used to estimate a paramfiethe compliance program are also used to
demonstrate compliance infarly, EPA would not allow the test resuftem the
field/bench adjustment program to be used for demonstratingcartahfor the
nonhandheld program. The nonhandheld engine compliance program relies on emission
results from engines aged to their full regulatory lives. As in the handheld engine in-use
testing example above, if the engines used in the field/bench adjustment program were
also allowed to be used to demonstrate compliance, this would create a situation in which
engines that were used to estimate a pararfatére compliance program are also used
to demonstrate compliance. Finally, EB@poses to prohibit emission results from
engines tested to determine compliance with other parts of tqulagjsam from being
used for purposes of calculating the field/bench adjustnaetdrf. This restriction is
necessary because otherwisenafacturers could choose among all of their test results
and submit only the best emission results from a fairly large pool of engines, thus biasing
the field/bench adjustment calculation. EPA does not believe this restrigitibe w
burdensome, since mamturers will be able to estate a field/bench adjustment factor
with as few as two engines (one bench-aged, one field-aged) if they péaetici@an
industry-wide program, or six engines (three bench-aged and three field-aged) if they
decide to establish their own adjustment factor.

h. Other Pollutants.

The handheld program described in the ANPRM contatedIthat all pollutants
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be measured. EPA is proposing that CO emissions be measured and adjastioent f

for CO be @terminedor both the nonhandheld and handheld programs. However, EPA
believes that the data sgion which gtistical tests used to establighpeopriate

adjustment factors for HC+NOx aretérmined areuficient to establish the relationship
between CO emissions in the field and on the bench. Therefore, EPA proposes to allow
manufacturers to use the same set of data to calculate a CO adjustment factor as would
be used to establish the HC+NOx field/bench adjustment factor. EPA requests comment
on this proposal.

4, Alternative Methodology Considered

EPA believes that the methodology described above is most appedpeicause
it balances the desires of industry for a simple program with the desire of EPA to put
reasonable statistical constraints onghegram without making it too difficult to perform
or apply. However, there are other methods that can be used. Notably, EPA considered
a statistical métodology in which a confidence interval would be coredtrd aound the
ratio of the means, and the adjustment factor would be the upper bound of that
confidence intervaf

While both techniques attempt to apply statistical concepts, this alternative
methodology could be considered in some ways matetcally und than the one
proposed above. However, it may bagiically more difficult to use. Most portantly,
the adjustment factor derived from this alternative methodology would be sensitive to the
number of engines tested: a larger number of engines will most often result in a smaller
adjustment factor, although this need not always be the case. Thusacharest will be
faced with either testing a large number of engines to ensure the smallest adjustment
factor (closest to the straight ratio of the sample means) or using a larger adjustment
factor with concomitant effects on the adjusted emission rate. EPA is concerned that this
dynamic could lead mana€turers to test a large number of both bench-aged and field-
aged engines. In addition, the adjustmewtdr derived from this alternative
methodology Wi always be a conservative estie of the relationship between bench
and field-aged results, because it istpeer bound of the confidence interval, and it will
always be greater than the simple ratio of the means. Yet, it is not cleahedsing a
conservative adjustment factor is preferable to a simple ratio of the sample means.
Nevertheless, EPA seeks comment on the use of this methodology and other alternative
approaches as opposed to the proposed methodology.

D. Compliance Program

““See “Simulation to Determir@onfidence Level and Maximum Allowable Interval
Width for Field/Bench Adjustmenta€tor Program,” EPA Air Docket A-93-29, Item #11-B-01.
For a description of this alternative approach, see “A Procedure for Adjustment of Emissions
Results for Bench Aged Small Engines £dbed in EPA Air Docket A6-55, Item #l1-D-40.
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This section discusses the three step complipragram proposed today for the
Phase 2 regulation of small SI engines, consisting of certditgdroduction line testing,
and in-use emission testing. As discussed abovedtidalll, today’s proposal contains
three basic elements new to the Phase 2 program. First,anturefs would be required
at the time of certification to aoant for emissionseterioration iroughout the useful
life of the engines. Second, EPA is today proposing a raatwrer-run production line
testing program to repte the existing Selectiventbrcement Audit (SEA) program as
the primary method ofetermining the compliance of ngwoduction engines. Finally,
EPA is proposing in-use emission testing programs for nonhandheld and handheld
engines. EPA is also proposing appraf@iremedies todaress noncompliance with
emission standards. Such remedies include mandacayl but would also consider
alternatives to mandatorgcall, in the event of nonconformities found through
production line testing or in-use testing programs. The basic proposed program for
nonhandheld and handheld engine compliance is described ia¢hans Section IV.E
outlines certain compliance flexibilities which may be made available to certain
manufacturers depending on a manufacturer’s size, the class of engines, or other factors.

1. Certification

The certificatiorprocess as required in the Act is an annual process. The Act
prohibits the sale, imptation or intoduction into commerce of reguéd engines when
not covered by a certificate. The certificatfmocess proposed in this notice differs from
that required in Phase 1 in that it would require the manufacturer to demonstrate that the
engines will neet standardfitoughout their useful lives. Taccount for emission
deterioration over time, mafacturers would be required to either age engines out to
their full useful lives to obtain certificatn, or to adjust their certifation test results by
assigned or calculated deterioration fac{dfs), as is currently done under other EPA
mobile source rules. Where apprape and with suitable justificatn, dfs would be
allowed to be carried over from one model year to another and from one emgigeda
another. This section describenhandheld and handheld engine cesdiion
provisions, provisions for certifation to CO standards, and EPi#foégs to streanline the
certificationprocess.

a. Nonhandheld Certdation

This notice proposes that cextditionfor Class | and Class Il nonhandheld
engines continue as in Phase 1 except for the inclusion of an estimation of in-use
deterioratbn. This @terioration estimate would be used to predict full useful life
emission performance which would then be the basis for catidn compliance
decisions. The method for estimating in-us¢edoratiorfor certificationpurposes
would depend on the type of engine technology.

I. Side-Valve Engines and Engines with Aftertreatment
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For all side-valve engines and engines with aftertreatment, this pobijpeses
that one engine fromach engine faily would either be field aged in a repretdive
application to its full useful life, or bench aged to its full useful life to demonstrate
compliance with the standartls. If a manufacturer chose the bench aging option, it
would be required to use a bench cycle approved in advance by the Administrator,
adjusting the results using the field/bench adjustment factor established through the
process described above acfon IV.C. In either case, the maacfurer would be
required to run the full test procedure described in this rule when the engindimestab
accumulatéhours on the engine, and then run a full test procedure at full useful life hours
to determine a test valder certification.

The final field-aged results or the final adjusted results of the fully bench-aged
engines would be compared against the applicable standard to determine compliance at
the time of certificatin. In addition, a df would be caletgdfrom the final test results
compared against low hour stigded test results. While not éictly used in the
certificationprogram, this df would be used to adjust the results of engines tested in
Production Line Testing program described beloweati®n 1V.D.2.

For Class Il SV engines and Class Il engines with aftertreatment certified to the
250 hour useful lifeate@ry, the manudcturer would have the option to bench age the
engine to less than the full useful life and calculate a df at the engine’s full useful life
using a method ofata extrapolation acceptable to the Administrads described below
in Section IV.E.

i. Overhead Valve Engines

As discussed elsewhere in this notice, EPA expects the Phase 2 rule to result in a
virtually complete telenological shift for Class Il nonhandheld engines from SV to OHV
or comparably clean and duraldehnology engines. In addition, EPA believes that
OHV technology engines have the potential to show low and stable emissions
deterioration characteristics as compared with Skirtelogy engines.

EPA is today proposing that maacturers of OHV technology engines be
allowed to use an industry-wide assigned df for ceatifonpurposes. This program
should allow manucturers to focus more of their efforts on transitioning to a cleaner
technology, by reducing the certifition tesburden on the engine mamgturers at the
beginning of the Phase 2 program. EPA believes that offering atouérs the
opportunity to use an industry-wide assigned df rather than atdcudifs is reasonable
for OHVs. A key element of the proposal for an assigned df is the proposed requirement
that all manufacturers of OHV technology engines would paatieipy anndustry-wide
OHYV Field Durability andn-use Performance Demonstration Program (“Field Diliab
Program”) described in Section IV.R) below. This program would be designed to

“'For nonhandheld engines participating in the averaging, banking and trading program
described in more detail above iac8on IV.A5, compliance would be demorad with the
family emission limit (FEL) rather than the standard.
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demonstrate the validity of the assigned dpbyducing significant amounts oathfrom
real field-aged engines. If the OHV Field Durability Prograatadndicate that the
assigned df is inappropitie, EPA would enduct a rulemaking to modify these proposed
provisions to coect the assigned grogram. Thiseaction describes the assigned df
program for OHV engines, as well as an option for mactuirers to calculate dfsrbugh
field testing engines at the time of certificati

Assigned dfs For OHV dhhandheld Engines

EPA is proposing that maradturers of OHV technology engines would be
allowed to use a multiplicative assigned dfid for OHV engines in all useful life
categoriedor projecting emissions deterioratiéor compliance purposes. In the
ANPRM, EPA discussed a value of 1.3 as the assigned df value for Class | and Class I
OHYV technology engines in the shortest usefulddéesgories (i.e., 66 arb0 hours,
respectivef). In addition, EPA indiated that it would consideuring the rulemaking
process whether or not to propose an assigned df for all usetidtiégories, and if so,
what the appropaite assigned df values would be. EPA indicated that the assigned df for
Class Il OHVs in the 500 and 1000 hour usefuldié¢egories would likely fall between
1.3 and 1.5. In addition, if an assigned df of 1.5 at 1000 hours, for example, appeared to
be the appropaite value, EPA woulgropose a standard for the 1000 hoategory
adjusted by ratio to the proposed 12.1 g/kW-hr standard proposed for the 250 hour
cate@ry.

EPA received comment on the ANPRM that the assignedadfié be higher than
1.3 for the higher useful lifeategories, with aarresponding higher emission standard for
the higher useful life categories. This commenter suggested that the application of a 1.3
df to longer useful life periods could reduce product offerings and impose unjustified
costs on small equipment manufacturers. EPA receivexdilarsecommendation for
higher dfs for the 500 and 1000-hour usefuldiggegorie$” Specifically, an assigned df
of 1.4 and a HC+NOx compliance standard of 13.0 g/kW-hr were recommended for 500-
hour engines and an assigned df of 1.5 and a HC+NOx compliance standard of 14.0 were
recommended for 1000-hour engines. In making these recommendations, the represented
manufacturers argued that EPA had no full life emission performance information for
these categories of engines. hsligh acknowledging they were providing radalto
substantiate their recommenaeiti these manatturers believe these higher dfs and
emission standards provide etter assessment of equivalent stringefiocyhese
categories of engines compare®&®-hour engines certified with a 1.3 dftoa 12.1
g/kW-hr standard.

EPA also received comment that use of assignechdidd belimited to small
volume manufacturers as a cost savings measure, and that the use of experimentally-
derived dfs is preferable to the use of assigned dfs. This commenter argues that if the

“2See Memo to the Docket regarding the October 3, 139ting between U.S. EPA and
the Engine Manufacturers Associtj EPA Air Docket A-96-55, Item #lI-E-11.
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assigned df level is set too high, it could penalize those manufacturers who develop
extremely durable engines, but if an assigned df were set too low, the result could be an
underestimation of the emissions map associated with an enginenily or even the
entire categry. A final commenter asserted that assigned dfs are a d@adlht the
program described in the ANPRM results in a program in which future standards are
uncertain due to the possibility of another rulemaking to adjust dfs; and that in the
interval, engines may exceed theuse standardsbause there is little incentive for
manufacturers to reduce the deterioration rates of their engines.

EPA believes an industry-wide assigned df combined with the OHV Field
Durability Program to validte assumptions as to ttherablity of OHV technology
engines is a sound program. The Agency fullyeexp the assigned df to accurately
reflect the mdustry-wide average df of OHV engines certified to the proposed standards
at least in the near term. As manufacturers gain improved itgsbo produce OHV
engines (as would be expected as an increasopprtion of small engines become
OHVs), the industry-wide df could shift to a lower value. There is ne@apion,
however, for a shift to a higher average df. The OHV Field DityaBrogram is
expected to yield significant quantities nfuse @ta designed to verify the assumptions
as to the emissions duiltly characteristics of OHV teanology engines underlying
today’s proposal. The future standards are not uncertain if the industry average assigned
dfs prove to be low and stable, as anttgu by thigproposed rule.

EPA is today proposing a 1.3 assigned df for all usefutétegoriegor Class |
and Class Il engines, based on EPA analysis of available test data on engines aged in the
field, provided by engine maradturers® While the data dmited, the cta on Class II
engines designed for longer useful life periods do not point to any value other than 1.3 for
an assigned df for longer useful life hours. While atadvere available on Class |
engines designed for longer useful lives, EPA believes that a 1.3 assigned df at longer
useful lives is a reasonable value. Longer useful life engines are designed for enhanced
durablity, and this is refcted in the emissions deterioration of the engines as well, with
longer useful life engines experiencing the same emissions deterioration ahlomgeas
do short useful engines at short hours. Additional information on the derivation of the
proposed assigned df of 1.3 is contained in the docket to this rulerfaking. Commenters
who suggested a value other than 1.3 for assigned dfs at longer useful life hours did not
supply cata in sipport of their recommendations. However, EPA recognizes that the data
upon which this proposal is based are \inted. EPA requests additionahi on
which to base the analysis fogtédrmining value$or assigned dfs for OHV engines at
longer useful lives. In particular, EPA requests comment on and anyugatating the
assigned df and level of standards recommended by engine manufacturers (that is, 1.4 df

“See “Tier 1 Deterioration Factdiar Small Nonroad Engines”, September 1996, a
report by Air Improvement Resources, available in EPA Air Docket A-96-55, Item #lI-D-11.

“See “Summary of EPA Analysis of Nonhandheld Engine HC and NOx Exhaust
Emission Deterioration Dafar 500 Hour Useful Life Class Il OHV Engines,” EPA
Memorandum, August 4, 1997, available in EPA Air Docket A-96-55, Item #11-B-02.
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and 13.0 g/kW-hr for 500-hour engines, and 1.5 df and 14.0 g/kW-hr for 1000-hr
engines).

Finally, EPA is concerned that an industry-wide assigned df could reduce the
incentive for a manaifcturer to improve the duriity of its engines. If maufacturers
would be able to rely on an assigned df for cedtion peformance regardless of in-use
emission performance, mamaturers could design and produce engines wanthally
had much higher in-usesterioration than the assignétl Manufcturers would be
motivated to do so if they receive cost or other advantfagessuch a stategy. Thisis a
real possibility since, in general, less expensive designs such as those with larger
production tolerances or no oil control rings would also beetgal to have higher
emission deteriorain. To préect against this, EPA goposindimits on the use of
assigned dfs. Specifically, EPA is proposing that ieitedmines the nmaufacturer’s
actual h-use sales weighted average df for a usefutéte@ry (e.g., all OHV fanilies
certified to a 500-hour useful life) e¢eds the assigned df by more the 15 percent (i.e.,
actual n-use df is 1.5 or gate), then EPA may require the manafurer to generate
engine family-specific dfs for one or more engineifees in that useful lifecate@ry.
Similarly, if EPA determines that a faily has amactual h-use df geater thari..8, then
EPA may require the manufacturer to generate an engine-speddictidat family. In
either case, if EPA requires such engine-specific dfs, they would be determined on the
basis of datérom three field-aged engines per enginmifg This level of testing is the
same as that for the program being proposed for a metouér which opts to not use the
assigned dfs for certdation (see discussion in the following senti“Calcuated dfs for
OHV Nonhandheld Engines”). EPA requests comment on the proposed thresholds for
limits on the use of th&.3 assigned df.

EPA recognizes that a requirement to generate an engmig-&pecific df for
certification could be especialburdensome or perhapsaptically impossible witout
disrupting production if the requirement waaq#d on the nraufacturer close to the
anticipated start gbroduction for that fanily. EPA would take such issues into
consideration when making any determination to require an engimly-fpecific df to
be generated.

EPA requests comment on all aspects of todaydposal for assigned dfs and
calculated df$or OHV technology engines, including the proposals for incentives for
improving ceterioration characteristics of OHV tewlogy engines, and pgextions
against misuse of the assigned dfs. EPA also requests additional data on which to
determine the assigned dés OHV engines.

Calculated dfsor OHV Nonhandheld Engines

EPA views assigned dfs for OH¥chnology engines as the program engine
manufacturers would most often select due to lower ¢ostertificaton. However, it is
desirable to allow manufacturers of engines having improved itityrabaracteristics to
demonstrate and take crefiit these lower dfs. Therefore, EPA is proposing as an
option a procedure whereby a maatiurer could generate its own €ifs all engine
families within a useful lifecate@ry, in lieu of applying the assigned df for thoseifes.
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The assigned df is based on industry average with some actual df$ave 1.3
and others below 1.3. EPA antiates that maufacturers would choose the option of
calculating their own dfs, over the option of selectingltf#eassigned df, in cases in
which their engines exhibit superior deterioration characteristics. EPA is concerned that,
if only these engines with superior deterioration characteristics are reifnonethe
evaluation of the industry-wide assigned df values, then the industry average would be
influenced upwards.

Therefore, to partially mitate this conam, EPA is proposing that if a
manufacturer chooses to establish its own df for one engmity fa a useful life
cate@ry, then it would be required to do so for all of its engimeilfes within that useful
life categry. Thus the manatturer would determine specific dés all of its families in
that useful life catemyy. In considering the types o&th that would be required for
manufacturer-determined dfs, EPA balanced the faetie program to be reasonable
and practicable, yet mgous enough to provide confidence in the dfs.

EPA is today proposing that calated dfsor the full product line of OHV
engines in a particular useful life categ could be genated by field aging a minimum
of three engines per engine family in a représire application to their regulatory
useful lives. Each engine would be emission tested at leastfowiak reguated
pollutants using the full test procedure described in this rule. The first test point would
occur after the engine had been stabilized by bench or field aging. Tm&l dest point
would occur after the engine had been field aged to its useful life. The df for that engine
family would be @termined based on test data by dividing the average emissions at the
full useful life by the average stabilized emissitorghat family. If the manufacturer
elects to onduct more than one test at either test point then the average of the data
would be used. All test data would have to be at or below the standard (FEL, if
applicable). EPA is also proposing that caltedl dfs may cover failies and model
years in addition to the one upon which they were geadrif the maufacturer submits
a justification acceptable to EPA at the time of certification that the affected engine
families can be reasonably exqied to haveimilar emission dterioration characteristics.

The Agency is proposing for mamdturers who choose to develop their own
OHV dfs by field aging three engines per engine family that these engines ragstible
field-aged engines and not bench-aged even if adjusted by a field/bench adjustment
factor. The proposed assigned dfs with df veatfion trough the OHV Field Durality
Program is the primary program for Class | and Il OHV engines. The Agency believes
that any alternative to the primary program for nonhandheld OHV engines must generate
emission data ofimilar accuracy as that on which the assigned df and OHV Field
Durability Program is based. Wiut this requirement, the primary program would be
undermined. The Agency has proposed a field/bench adjustment program for handheld
engines and for non-OHMchnology Class | and Il engines. In both of those programs
the Agency has proposed a level of confidence which would have to be met before a
field/bench adjustment factor would be allowed, and is therefore a compromise between
data accuracy and tastirden (seeektion IV.C). The test burden assatgd with the
assigned df and OHV Field Durability Program has been limited tparoprate level
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because it is covered by a maximum number of field aged engines thattaatarer

would be required to test on an annual basis (segos IV.D.3.c “Maximum Rates for

Field Tested Nonhandheld Engines”). However, the proposed OHV Fieldildyrab
Demonstration does not permit a compromise on the accuracy of the field test data which
would result from a field/bench adjustment program. Therefore, the Agency believes it is
not approprte that an alternative (i.e., m#acturer calculated dfs) to this primary

program should allow such a compromise. The Engine Naturers Associatidn has
recommended to the Agency that manufacturers be allowed to determine their own OHV
dfs by performing a field/bench adjustment program. The Agency requests comment on
this suggestion.

In the ANPRM, EPA indicated that it would considirring the rulemaking
process the appropteness of reserving certification credits pending verification of the
dfs through in-use testing forrfalies for which the manuwcturer generates its owlh
EPA believes that today’s proposal for field aging three engines per engihefta
calculating dfs provides adeapie data ufront to provide assurance as to the
deterioration of these engines, afviates the need to reserve certification credits
pending in-use testing. However, engines for which the raatwrer calculates its own
df would be subject to the OHV Field Duiléip Program. EPA requests comment on
the proposal not to reserve cedition credits pending verification of the dfsdugh in-
use testing.

Finally, to provide flexillity during the phase-in of the 12.1 g/kW-hr Class Il
standard, EPA is proposing that maattirers choosing to establish their own dfs for the
500 and 1000 hour useful litmtegoriedor Class Il OHV engine failies may, with the
advance approval of the Administrator, base their dfs on good engineering judgement
(subject to future verificatn, as discussed below ir@&ion IV.E).

b. Handheld CertiGiation

This notice proposes that the cectdiion of hadheld engines continue as in
Phase 1, except that manufacturers would be required to generate and apply a df to their
stabilized emission results. EPApioposing that manatturers would be allowed to
establish a df foeach engine faily based oniechnically appropate analysis of test data
on that engine familfor engine fanilies of sufficiently smilar design to be exqrted to
have the same emissions duligf) to reflect the emission deterioration expected to
occur over the useful life of the engine. Manufacturers would be required to retain test
data and description of their analysis tipgort their choice of dfs and to furnish this
information to EPA upon request. EPA mayentjthe maufacturer’'s choice of df if it
has evidence that the actual df is significantly higher or if the test data and analysis do not
support the manatturer’s determination of@f. Data in sipport of the df could include
datafrom the field/bench adjustmerddtor program as well agthfrom the in-use

**See Memo to the Docket regarding the October 3, 139ting between U.S. EPA and
the Engine Manufacturers Associtj EPA Air Docket A-96-55, Item #lI-E-11.
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testing program.

EPA believes that the proposal to allow maatdirers flexibility in @termining
the test data necessary to establisHalfsandheld engine failies is a reasonable
program designed to assure the environmental benefits of the program are met without
placing an undue burden on maaciurers at the time of certificati. EPA requests
comment on all aspects of theoposed provisions for certifation of hadheld engines
and determination of emission deterioration factorcompliance purposes.

C. Certification to CO Emissions Standards

EPA is proposing that provisions for establishing CO emission dfs for use in the
certification andoroduction line testing programs would be the same as the provisions for
established HC+NOx (0MMHC+NOXx) emission dfs, except in the case of OHV
technology engines for which the maaciturer elected to use an assigdédFor these
engines, the manufacturer would be allowed to establish a df for CO emissions using good
engineering judgment.

d. Streamlining of the Certdation Process

Since the promulgation of the Phase 1 rule, EPA has takan gjrides to reduce
the volume of information that must be sutied to obtain certificadin. A direct final
rule published on May 8, 1996 (61 FR 20738gatily reduced the perting
requirements necessary to obtain certificatioder the Phase 1 program. This proposal
would continue the reduced reporting requirements, adding only information itemesirel
to new provisions required for the Phase 2 program.

EPA has also made strides to facilitate the eteat subniital of certification
materials. Certification applications camriently be subntied on a computer disk, and
the Agency hopes soon to be abledoaive applicationsitough a telephoneath Ink.
Further, EPA is working with the California Air Resources Board (CARB) in an effort to
develop a common applicatidormat that would reduce the certéitionburden for
manufacturers. EPA anticipates thatthe Phase 2 program, EPA and CARB would
accept the same applicatiormat and would have the same apgiion submittal
process.

2. Production Line Testing
This section ddresses the production line testing program proposed today for
nonhandheld and handheld engines. EPA is proposing thatawstumeirs conduct a

manufacturer-run production line testing (PLT) program using the Cumulative Sum
(CumSum) procedure, as the primary program for ensuring the emission performance of
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production engine€. The Phase 1 rule relies upon a traditioeatigelEhforcement
Auditing (SEA) program for production line compliance. SEA isagistical sampling

and testing scheme that must be initiated by EPApaonides a snapshot irwdition of
whether a given engine family complies with applicable standards or FELs at a given
point in time.

In the proposed Phase 2 PLT program, mactufrers would conduct continuous
production line testing of all enginenfilies and feed the results of that testing back into
their design and production processes. CumSumtatisteal sampling and testing
procedure which results in random periodic sampling and testing of enginesaicbm
engine family. The proposed CumSum procedure is useful both as an assessment tool for
EPA and a quality control tool for engine maacturers. The CumSum procedure
assures that all configurations are susceptible to testing proportional to their production,
and provides for continuous testing throughout the model year (except in cases in which
an engine family shows clear compliance with the standards, in which cases testing can
halt early, in as few as two engines). The CumSum procedure also allowsictarers
to monitor their own production and to fit production line testing into their normal
production quality control procedures. The procedure is capabéteaxtohg significant
changes in the average level of a process, while ignoring minor fluctuations that are
simply acceptable variation in tipeocess. In summary, EPA believes that the CumSum
procedure provides an efftive measuréor meeting EPA’s goal of assuring that
production engines comply with the applicable standards or FEL before they leave the
production fadity.

As testing of each enginerfaly begins with a new model year, the CumSum
process computes an actionit and a testtsitistic based on the deteriorated test results
for each pollutantor each fanily. As new data are received, both the aclimoit and
the test statistic angpdated. The actidmit and the testtatistic arefunctions of the
standard deviation of the sample. If the test results are clearly below the standard or
FEL, and the standard deviation of the test result is apptefyriow, theprocess will
declare a halt to testing. With very low emitting engines, this can occur in as few as two
tests. If test data are highly variable or the test results are very close to the standard or
FEL, testing may proceed to as many as thirty tests pelyfé&he proposed maximum
test limit) spread equaliytoughout the model year. If the tetgttistic crosses the action
limit for two sequential tests, then the processateis anonconformity and the
manufacturer would be required to take corrective measures.

EPA is proposing a managturer-run PLT program for both nonhandheld and
handheld engines. However, for nonhandheld engines, while PLT is the preferred option,

“*The CumSum procedure has been proateldfor marine engines in EPA’s spark-
ignition marine rule at 40 CFR Part 91 (61 FR 52088, October 4, 1996). ledtisms“PLT”
refers to the manufacturer-run CumSum procedure, or other a@uardr-run production line
testing procedure approved by EPA. “PLT” does not includec8e¢ Ehforcement Auditing
(SEA), which is addressed seataly in Section IV.[2.d.
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EPA also is proposing an alternative program under which rmetwrérs would have the
option to elect to be subject to the traditional SiEdgram (rather than PLT), as
described in Section IV.2.d, below. In addition, EPA is proposing &tain SEA for
“backstop” purposes when maagturer-run PLT is being condiedfor nonhandheld

and handheld engines, as described below. Under the proposal, in some cases, some
manufacturers or engine families may have the option nairtduct production line

testing requirements, including manufacturers of very clean engine families, or
manufacturers or families which qualiigr small volume flexibities, as described in
Section IV.E. The following discussions outline fireposed CumSum procedure,
reporting of PLT results, procedures in the event of PLT failures, the use of SEA, and
other topics related foroduction line compliance testing.

a. The CumSum Procedure

The proposed CumSum procedure is outlined in gasm. At the start ofach
model year, manufacturers would begin to test each newly-certified engiie daa
rate of one percent giroduction. After conducting two tests, a maaib@irer would
determine the required sample dizethe rest of the model yeaccording to the sample
size equatiol!  For carry-over engineiles, to reduce testirlgurden, the
manufacturer would determine the necessary sample sizendycting one test, then
combining the test result with the last test result from the previous model year, and finally
calculating the required sample size for the rest of the modehagearding the sample
size equation. Tests would be required to be distributed evenly throughout the remainder
of the model year. After each new test, the sample size would be recalculated with the
updated sample mean, sample standard denjeand 95 percent confidence coefficient.

The manufacturer would be allowed to stop testing at any time throughout the
model year if the sample mean &ach pollutant is less than or equal to the applicable
standard or FEL, and if the number of tests required of the manufacturer, as calculated by
the sample size equation, is less than the number of testsctethdidowever, if at any
time throughout the model year the sample mean for any pollutaegiegthan the
applicable standard or FEL, and if the manufacturer has not reached a “failbettisi
manufacturer would be required to continue testing that engine family gtpghepaate
sampling rate.

The maximum required sample rdbe an engine fanily, regardless of the result
of the sample size equation, would be the lesser of three tests per month to a maximum of
30 per year, or one percent of gcted anual production, distributed evenly throughout
the model year. For example, if the sample size equation produces a value of 252 tests
for a family with annual production of 20,000 engines, a mawtdrer could elect to test
only three engines per month to a maximum of 30 per year, instead of either 21 per

“"For more discussion of the sample size equation, see Proposed Procedure for Quality
Audits of Marine and Small Engines: A Cumulative Sum Apprpéeim #1V-B-03 in EPA Air
Docket A-92-28.
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month (which would be required if 252 tests were distributed evenly throughout the
model year), or 17 per month (which would be required if one percent of annual
production were distributed evenly throughout the model year).

Although the sample size equation may cateisample sizes greater than the
proposed maximum samplates, EPA believes thabave some sample size, the cost of
testing would become unnecessarily burdensome for rmetuérs of small SI engines.
Further, EPA believes that the proposed maximum sarafds (e.g., 30 engines) are
sufficiently large to adequely characterize the emission levels of the engimgyfdor
the purpose of making a compliance decision. Afegednining the pproprate sample
size, the manufacturer would construct a CumSum equati@abdr regulated pollutant
for each engine faily. Following each emission test, mdacturers would update
current CumSumtatisticsfor each pollutant acrding to the CumSum equation.
Manufacturers would continue to update the CumSum statistimsghout the model
year?®

Manufacturers could elect to test additional engpresided that testing of the
additional engines is performedacordance with the applicable federal testing
procedures for small SI engines. Such testing could be used, for example, to bracket a
nonconformity @termined irough the CumSum procedure, and such bracketing could be
used to reduce a manufacturer’s liabifity past production. If a maradturer elects to
perform additional testing, the results would not be included in the CumSum equation.
However, the results of additional tests would be included in the quarterly reports to
EPA. Manufacturers would be required to randomly select which engines are to be
included in the CumSum program prior to any knowledge of the emission levels of
CumSum engines or engines used for additional testing.

In cases where the CumSum sample size equation indicates that testing can be
halted, the CumSum process indicates that there is 95 pproeatility for each
pollutant that the mean emission level for the engin@lyas below the applicable
standard (or FEL). In cases where the tegistic exceeds the actidimit for two
consecutive tests, then EPA is highly confident, based on extensive computer simulations
of the CumSum program, that the mean emission level of the engiiig fiar that
pollutant exceeds the standdod FEL), i.e. that the enginerfaly is in noncompliance
for that pollutant. The risk that a complying engin@ifa will inc orrectly be determined
to be noncomplying (manac€turer risk) is set at similar levels as in EPA’s historical SEA
program. The risk that a noncomplying engimaifawill inc orrectly be determined to be
in compliance (consumer risk) is set at improved (lower) levels as in EPA’s SEA
program. The Agency requests comment on aéetspof theproposed production line
testing program and CumSum procedure. For more information on the derivation of the
sample size and CumSum equations and some examples of the CumSum procedure, see

the document “Proposed Procedure for Quality Audits of Marine and Small Engines: A

®For more discussion of maximum sample ratesuputhting CumSum statistics, see
Proposed Procedure for Quality Audits of Marine and Small Engines: A Cumulative Sum
Approach Item # IV-B-03, in EPA Air Docket A-92-28.
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Cumulative Sum ApproalH{EPA Air Docket A-92-28, Item # IV-B-03).

b. Reporting of CumSum Results

EPA proposes that production line emission test results, as well as sample size
calculations and CumSum calculations, would be reported to EPA on a quarterly basis.
The Agency would then review the test data, sample size and CumSum calculations to
assess the validity and representativeness of eachifatdurer's production line testing
program. If the CumSum processtermines that an enginenfidy is in noncompliance,
the manufacturer would be required to report the emission test results and the appropriate
sample size and CumSum equation calculations within two working days of the
occurrence of the noncompliance.

EPA received comments on the ANPRM recommending that, in the event of a
PLT failure, manufacturers should be required to report suoteetances within thirty
days of discovering the failure, suggesting that thirty days provides a reasonable time for
manufacturers to evaluate and verify test data and determine the existence of any
production line problems. EPA believes that thirty days is too long a period for the
Agency to not be made aware of a PLT failure. Such delays would not occur, for
example, under a traditional SEA program. In the event of a traditional SEA, EPA is
aware immeditely of the existence of an SEA failure, and iramedately begin
working with the manuwcturer to remedy the problem. EPA is proposing that the
approprate PLT test results beperted within a two working days, a time period
consistent with that promwgedfor the gasoline marine PLT program. A two-day delay
in reporting would not urecessarily delay EPA’s ability to begin t@fk with
manufacturers during that time tetdrmine an@proprate reponse to a PLT failure. As
discussed below, the manufacturer would have 30 days after the date of the last test
before any suspension or reation of a certificatéor the engine fanily would ocaur.

The manufacturer could use that time to determine the existepcedofction line
problems.

EPA also received a comment thatrmgacturers should not be required to report
all resultant test data to EPA quarterly (e.g., extensive raw test data in addition to
calculated emissions results). This commenter suggests that the submission of a
completed CumSum summary data sheet, permitting EPéntfirm that an engine
family is in PLT compliance and to see where in the Cum@aoess compliance was
attained, Bould be sufficient for quarterly reporting, and that mantirers could
maintain raw PLT datéor a reasonable period of time and make swath dvailable to
EPA upon request.

It is not clear which raw data this commenter would prefer be allowed to be
retained at the nmufacturer’s facility. EPA iproposing that manatturers would
submit to EPA on a quarterly basis pertinent engine information, individual test results,
relevant CumSum calculations, and other informatioreati&90.709(e) of the
proposed regulations. EPA does not believe that this reporting requirement is overly
burdensome. EPA egpts that maufacturers will keep track of PLTath eleatonically,
and EPA intends to develop a standard CumSum summary data shed#itdtefac
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electronic subntial of datafor the quarterly reports. EPA requests comments on these
proposed provisions.

C. Production Line Testing Failures

If an engine family is étermined to be inoncompliance, or a maradturer's
submittal to EPA reveals thptoduction line tests were not performedgtordance
with applicable federal testing procedures, under the proposal EPA could suspend or
revoke the manafcturer's certificate ofamformity in whole or in part for that engine
family subgct to a thirty day waiting period (discussed in more detail below in Section
IV.D.2.c.iv). EPA could reirtate a certificate ofanformity subsequent to a suspension,
or reissue one subsequent to a revooatfter the manatturer demonstrates that
improvements or modiations havérought the engine faily into compliance. The
proposed regulations include provisions for a hearing in which a aeouér may
challenge EPA's decision to suspend or revoke a catgfiof onformity based on the
CumSum procedure.

EPA is proposing procedures whereby a maouirer could remedy the emissions
problems from engines produced prior to the PLT failure. In EPA’s traditional SEA
program, SEA failures have typically been addressed bygall of the past production
engines for the fing family. Futureproduction engines are exgted to bérought into
compliance by either adjustments to the certification FEL, in cases where the
manufacturer is participating in a certification Apiiogram, or through appropriate
engine and emission control system modifications. As discussed in Séabiotiis
preamble, above, EPA is proposing alternative remedies in the event of PLT failures,
given the likely difficulties of applying a traditional recall program to the small SI engine
industry. For handheld engines, these procedures include the use of in-use credits or
other alternative remedies. For nonhandheld engines, these procedures include the use of
certification creditshrough the adjustment of anfdy’s FEL or other alternative
remedies. These procedures are discussed below.

I. Handheld engines

EPA is proposing that when handheld mamtdirers experience PLT failures, the
excess emissions from engines that have already been introduced into commerce could be
addressed by the apgition of h-use credits or another alternative remedy. In-use
credits are discussed in detail in Section IX3,below. The emission performance of
future production would be addressed through a running change to the existing
configuration or certiftation of a new @nfiguration such that compliance is
demonstrated.

i. Nonhandheld engines

Unlike the proposed program for handheld engines, the program proposed today
for nonhandheld engines does not include provisions for in-use credit generation. Since
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in-use credits would not be available, and siremalt of small SI engines is not likely to
be effectivefor nonhandheld engine mameturers who use averaging, banking and
trading to obtain certificadn, this notice proposes that, in the event of a CumSum failure,
the manufacturer would be permitted to adjust its certification FEL to aftevehich
compliance could be demonstrated. This adjustment would apply to both past and future
production of that fanily.

EPA has held in past programs that mactidrers should be liable for their FELS,
and that the past production of thamily is subgct to recall if the fanily exceeds its
FEL during an SEA. The Agency continues to believe that naatwriers should set
FELs appropately basedipon adeqate testing and engineering analysis. Thus, while
proposing that nonhandheld engine mawtdrers would be permitted to adjust FELs for
past production of an enginenfidy, EPA expects that the nefat manufcturers to
change an engine family’s FEL retroactively in the event of CumSum failuoeglshe
rare or nonexistent. If there are substantial occurrences of the need to adjust FELs
retroactively, this would suggest thatmodacturers are not correctly setting FELs
carefully and accuratelpr individual families, in which case the Agenclhauld
approprately revisit thigorovision.

EPA is also proposing that nonhandheld maaotifrers who experience CumSum
failures could adjust their FELs even if they did not have adequate cpeditsled that
they could obtain the necessary credits by the end of the model year following the model
year in which the production line failure occurs. If sufficient credits wérast
obtained, the manufacturer would have two more years to obtain them, but would then be
required to use credits on a 1.2 to 1 basis (i.e., such credits would be discounted twenty
percent). Unlike in the proposed handheld engine in-use credit program, in which
manufacturers would have opportunities to gateeadditional credits, theonhandheld
certification ABTprogram would not afford such opportunities. Thus, EPA believes it is
reasonable in the program for nonhandheld small SI engines to provide additional time for
manufacturers to acquire certification credits necessasifget PLT exeedances.
Requiring future model year credits to be discounted if used to remedy past production on
noncompliance assures that the mantdrer will not benefit eanomically from delayed
compliance with the standards.

Because EPA believes mafacturers should set FEBscurately and carefully,
and to encourage mamdfturers to set FELs accurately, EPfrigposing that these
provisions (e.g., the retaative use of credits, and thell&yp to carry a credit “deficit”)
would only apply in the case of a manufacturer who fails no more than one engine family
in a given model year, or who fails more than one engine family but thetothiction
of those families is no gater than 10 percent of the madacturer’'s U.S. sales. EPA
requests comment on all aspects of this retroactive use of certification credits and its
likely impact on the accuracy of the FELs determined at certification.

i Alternative Programs and VoluntaryeRall

In the event of PLT failures, EPA prefers that handheld naaxurfers use in-use
credits for past production engines and that nonhandheld enginesebtfied to a
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higher FEL which may require the application of certification credits, rather than some
other alternative to recall. However, EPA is proposing that in the case of handheld or
nonhandheld engines where the mawtiirer did not have and could not obtain adequate
in-use or certitation credits, aspproprate, a maufacturer could conduct a voluntary
recall, if it could show that an approgie reponse ate was likely. EPA would also

consider the approgieness of alternatiygojects. Theserojects are essentially
alternatives to recall and would be designed to provide an environmental benefit as well
as an economic incentive to the manufacturer to produce complying engines. Guidelines
for such pragcts are discussed in more detail in Section /. below. A mandatory

recall could be ordered by EPA for past production engines pursuant to proposed 890.808
in cases where the manufacturer could not obtain apptepedits and was uiling to
perform an alternative pmgt acceptable to EPA.

V. Suspensions and Revocations

EPA is proposing for enginerfalies that failproduction line compliance testing,
that EPA would have the authority to suspend or revoke the cateifor that family.
However, no suspension or revocationa family could occur btore thirty days after
the date of the last test. During the thirty dayquirEPA intends to workildyently with
the manufacturer, as it always has in the case of SEA failures, to providea&iotifiof
approprateproduction line changes. Further, this notice proposes that EPA would
approve or disapprove a maaafurer’s production line change withintéien days of
receipt, or the change would be considered automatigapisoaed.

EPA believes that these waiting periods are reasonable to affordanamefs
and EPA sufficient time to work together to address problems, without the concern that
EPA would hastily suspend or revoke the cexdife of a fanily determined to be in
nonconformity by a production line testing program. EPA believes that the proposed
time frames are reasonable, and are consistent with longstanding EPA practices in the
SEA program of providing a waiting period following an audit faillinesuch failures,

EPA works closely with the maradturer to arrive at a solution for the problem engine
family. With on-highway engines, such solutions have typically involvestallrof

engines that have already been produced along witlketeetification of the fanily to a

new FEL, or the certification of a replacement engmafiguration. As discussed above,

for small SI engines, such solutions could involve the use of catitin or n-use credits,
voluntary recalls, or other alternative remedies. EPA has never caused an assembly line
to shut down because of an audit failure and does not intend to start such a practice
where other alternatives can be used.

d. Selective Bforcement Audits (SEA)

While EPA is proposing the CumSum maatiurer-run PLT program as the
preferred production line testing program for the Phase 2 program, HRAesd a
function for traditional SEA and is therefore not proposinditiate traditional SEA
altogether. EPA is proposing that for both nonhandheld and handheldactaneifs,
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SEA would remain as a “backstop” for EPA to use in cases where there is evidence of
improper testing procedures or nonconformities not being addressed by the CumSum
process.

As mentioned earlier, the Agency is also proposing an alternative program under
which nonhandheld maragturers could choose not to conduct maotirer-run PLT
program, in which case allifalies would continue to be sggt to an SEArogram as
under Phase 1. Although currently not preferred by the Agency, EPA is considering this
option since it was included in the ANPRM and receiugzpsrt from the nonhandheld
industry. EPA solicits comment on the appratgness oproviding this option, and on
whether it would be better to require Ptor all families. Only one pproach, either PLT
with SEA as a “backstop”, or manufacturers having the choice to use either PLT or SEA
as the primary program,ifbe adopted as the final rule for nonhandheld mastirers.

Under this alternative program, EPA is also proposing that nonhandheld engine
manufacturers be limited in their ability to switch back &orth between PLT and SEA.
Manufacturers involved in PLT would be required to implement that approach for a
minimum of three consecutive model years and to provide EPA with notice one complete
model year prior to the model year for which they were planning to opt out. In addition,
a manufacturer would not be allowed to opt out of PLT while carrying a negative
certification credit balance. However, amaéacturer would be allowed to opt in to PLT
at any time.

Finally, where small volume engine manufacturers or small volume engine
families would be entitled to exemptiofiem the PLT program under the proposal (see
Section IV.E), those failies would remain subgt to SEA, altough EPA would be
unlikely to issue test orders without evidence of nonconformity.

In the event of an SEA failure for handheld engine mactufers, EPA is
proposing that the option to use in-use credits or another alternateeaibwould be
available to remedy past production engines. For future production, theaciamef
would be expected to modify the engine to come into compliance with all applicable
standards.

In the event of an SEA failure for nonhandheld engine nzanufers, the
manufacturer would have the option to adjust the FEL for future production of the engine
family. EPA would address a remedy for the past production in the event of an SEA
failure on a case-by-base basis, seeking to both preserve the environmental benefits of the
program, maintain incentives éxcurately set FELs in advance, andimire theburden
on the industry. Such a remedy might include, for example, a combination of measures
such as mandatory PLT for appr@te time periods angbrtions of production,
recertification of all or part of an enginenidy, and generation of credits to remedy
exceedances over apm@oprate period of time. However, consistent with past practice,
EPA does not anticipate allowing the retroactive use of certification credits to remedy
past production failuresetermined via SEA, or the agover of any credit deficits, as
would be allowed if the manufacturer chooses to conduct meturér-run PLT. Since
SEA only evaluateproduction line performance during a “snap shot” in time and not
throughout the entire production period, it would be inappatgitio use credits
generated on the basis of totahaal production to coect the SEA failure. Instead, a
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manufacturer would likely be expected to recallrbacomplying fanily or conduct an
alternative remedy proposed by the mactifirer and accepted by EPA. EPA requests
comments on the proposed provisionated to remediefor SEA failures.

EPA received a comment on the ANPRM thatditzeld manudcturers
should be perrttied to elect to be subject toutine SEA testing, as they currently are
under Phase 1 emissions regulations, rather than conductingaciamef-run PLT. This
commentor suggested that manufacturers may desire to eledoSEeasons of cost,
confidence in their quality control, orrfaliarity with SEA, and that such an option could
enhance the flexibility and reduce the cost of the ptotess, while at the same time
assuring new engine compliance with Phase 2 emissions regulations.

EPA is not proposing routine SEA testing for handheld naotufers. EPA
believes that a manufacturer-run PLT program such as CumSum is a superior method of
assuring that both handheld and nonhandheld production line engieétha standards,
that testing occurs continuously throughout the model year, andablatonfiguration is
susceptible to testing. In addition, PLT affords benefits to the rmaturérs of
identifying problems early and addressing them without the disruption of an EReiditi
SEA. EPA believes it is most useful and appmerthat maufacturers be responsible
for and bear the burden of continuously monitoring their own emissions.

Under the production line compliance program proposed today, EREsxXhat
nonhandheld manatturers may in some cases choose SEA as their primary production
line compliance program, for cost reasons or fear of the unknown. However, EPA
believes that the downsides of the choice of SEA as the primary production line
compliance program are potentiallyegtfor all involved. EPA believes that in choosing
SEA, the manufacturers would be foregoing arafe quality control tool for
monitoring their own production, and would risk expensive and disruptive SEAs. In
addition, EPA would not get the same coverage of engméida in the testingrocess.

The regulations proposed today eetl the optin, consistent with the program outlined in
the ANPRM, for nonhandheld maradturers in some cases to choose either PLT or SEA
as the primary production line compliance program. However, EPA is also proposing in
the alternative that the nonhandheld production line compliance program would be the
same as the handheld program. That is, the raaturer would not have the option to
choose SEA as the primary production line compliance method. Ratheractamnei-

run PLT would be the primary program in all cases, with SEA existing as a backstop.
Again, EPA requests comment on the appaipness of thproposed program which
allows nonhandheld maradturers the option to eleiutine SEA testing in lieu of PLT
testing. EPA also requests comment on the option that nonhandhelcaotarars

would use only PLT as the primary production line compliance program, with SEA
existing as a backstop, and theeetiveness of this option providing assurance of
environmental benefits in-use, easing the implaat@nburden for EPA and the

industry, and achieving gater commonality in the complianpeograms for the handheld
and nonhandheld sides of the small SI engine industry.

e. Annual limits for SEA
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The Phase 1 program contains antigals on the number of SEAs the Agency
may performeach year on a mafacturer, based on their number of engine families and
sales. The Phase 1 annlimlts serve to restrict the maximum number of aufditamost
manufacturers to a quantity equal to one fifth of the number of engine families (see 40
CFR 90.503(f)(1)). However, under the Phase 1 program, any test whicmilyefds
or for which testing is not comgtied does notauint against the annuiahit (see 40 CFR
90.503(f)(3)). In addition, even if the annlialit is reached, EPA may initiate
additional SEA testing to test familiés which evidence exists inthtingnoncompliance
(see 40 CFR 90.503(f)(4)).

EPA is not proposing any changes to the Phase 1 SEA dimniti@rovisions for
Phase 2 except for the additional proposed provision that EPA mayeiratiditional
SEA testing beyond the anndiadit for families or onfigurations which the
Administrator has reason to believe are not being appateprirepresented or tested in
production line testing (see proposed §890.503(f)(4)).

EPA also requests comment on an option, not proposed, to raise thelianinual
by one or two familiefor each fading audit in a given model year in cases where
manufacturers choose SEA as the primary production line compliance program, should
the regulations allow SEA as the primary production line compliance program. While this
option is not included in the proposed regulatory text, EPA requests comment on the
potential benefits or costs of this option for a higher number of potential routine SEAs for
manufacturers who experience SEA failures. EPA requests comment on all aspects of
the proposal for annuéinits for SEAs under the proposed Phase 2 program.

f. Alternate Statistical Proceires for Production Line Testing

Consistent with the program outlined in the March 1997 ANPRM, EPA is
proposing that manatturers conducting maradturer-run PLT could propose test
schemes for EPA approval on a case-by-case basis other than the CumSum procedures
described in this section apdoposed in today’s notice. EPA believes that this is
reasonable because there may be situations where a single test schenmgpiopoate
for a specific engine faily or compay. However, EPA also believes that it is desirable
to avoid a multiplicity of testing schemes, and is concerned about the burden this could
place on the Agency if multiple testing schemes are analyzed and developed with
individual manufacturers. This notice proposes that EPA would have the right to review
any alternatg@rocedure to efermine the ality of the procedure to 1) produce
substantially the same levels of “producer risk” and “consumer risk” as the CumSum
Procedure, i.e., the risk to a maacifurer that a complying family would fail in PLT
testing, or the risk to the public that a failing family would pass in PLT testing; 2) to
provide for continuous rather than point-in-time sampling; and 3) to include an
approprate decision mechanisior determiningnoncompliance upon which the
Administrator can suspend or revoke the cediie of onformity. Further, it would be
the requesting manufacturer’s respoitigfto provide an analysis and docunt&tion
that demonstrated the alternative satisfied these criteria. EPA would expect to reject any
alternate staticglrocedure that did not fully satisfy these proposed criteria.
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g. Test Procedures for PLT

EPA believes that the best way to determine whether new engines meet
certification standards is to test themder the test used at ceddtion. Therefore, EPA
is proposing that the maradturer-run PLT program proposed in this notice would
require testing based on the full federal test procedure as used focatwtifiand
described in Subpart E of tia¢tached regulations. EPA recognizes the potential need to
permit minor adjustments to the test procedur@ctmmmodat@roduction line testing.
Consistent with other compliance test programs for mobile sources, the proposed
regulations allow the Administrator to approve such test procedure adjustments.

h. Harmonization of Production Line Testing with CARB

EPA is interested in finding ways to harmonize the production line testing
requirements proposed today for Phase 2 with any production line testing requirements
manufacturers must mefetr the California small engine regulatory program. In
particular, EPA would expect that ddtam production line testing of a S@ase family
condwctedfor a California Quality Audit program could laeceptabldéor the CumSum
process, if the subject engines are sold nationwide and test enginppraggately
selected and tested. EPAlhalso continue to wrk with the California Air Resources
Board to harmonize reporting formats, amdilar information needs.

3. In-use Emission Testing

EPA believes that a critical element in the success of its small SI engine program
is ensuring that manufacturers build engines that continue to meet emission standards
beyond certiftation andproduction stages and comply with standards for their full
regulatory useful lives. égtion213(d) of the CAA specifically subgtsnonroad engines
to the in-use compliance provision @fcsion207° EPA has authority to subject
manufacturers to in-use testing (contkd by the Agency or by the mafacturer under
section208 of the Act) and to remedy any noncompliance (for exampleadal and
repair of engines) for the full regulatory useful life of an engine. In-use compliance
enforcement has proven to be areefive incentivdor manufcturers to build emission
durable motor vehicles.

However, as discussed above @ctonlll, in the case of small SI engines, EPA
does not believe that a mandatory in-use compliance program which relexsatinfor
example, is likely to be as effective and practical as iphagen to be in EPA’s on-

“Section207(c) of the Act authorizes EPA to enforce compliance by vehicles and
engines to applicable standards in actual usenuké&turers are subject to recall “[i]f the
Administrator determines that a substantial number of any class oogatégehicles or
engines, although properly maintained and used, do not conform to the regulations...when in
actual use.”.
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highway programs. Small SI engines differ from motor vehicles in that they are not
registered and are therefore difficult to track so that their owners can be notified. Many
are not easily transported to a servicing dealer for repair. The in-use programs described
below are therefore designed to provide¢adon m-use performance and to provide
incentives to manufacturers to produce emission-durable engines without relying on the
use of recall. While the Production Line Testing programs described previously are very
similar, the m-use programs proposed in this notice differ significantly for the two sides of
the industry. Again, EPA requests comment on alternative in-use testing programs, such
as applying the in-use testing program proposed for handheld engines to the nonhandheld
side of the industry, as well as applying the field dilitglprogram proposed for OHV
engines to side-valve engines, engines with aftertreatment, andtiveié engines.

a. Nonhandheld Side-Valve Engines and Engines with Adattinent

For nonhandheld side-valve engines and engines with atiément, thenkuse
program would consist of a certéitionprogram in which the engines would be aged to
their full useful lives during the certfationprocess and no certificates would be issued
unless the engine family can first be shown tetrstandard@®r FELS) for its useful life,
as described above ie&ion IV.C and Section IV.[2. EPA believes that a program
which does not rely on in-use testing after cexdifion especially makes seriee Class Il
SV technology engines which are exped to be phased out B§05. In addition, EPA
would have data on SV tkoologies aged in the field for the field/bench adjustment
factor program; if EPA suggted seriouproblems with regard to whether the emissions
reductions anticipated by this rule were in fact being achieved, EPA wadidss these
concerns through appropteprogrammatic changes. EPA requests comment on the
approprateness of this full useful life certification to predict theise emissions
durahlity of SV engines and engines with aftedtment.

b. Nonhandheld OHV Field Durdiby and In-use Performance Demonstration
Program

For overhead valve nonhandheld engines, the proposed in-use program would be
one whose primary function is to verify that the industry-widedoration factors
predictedfor the OHV engines are indeed amt. Theproposed OHYV field durality
and in-use performance demonstration program (“Field Glityarogram”) would
generate significant quantities of emission deden engines aged in real field usage in
representative pieces of equipment. If EPA’s belief that the dfs of these engines are
stable and predictabfgoves to be incoect after receiving these data, or the assigned
dfs specified in this rulemaking are significantly different than those that occur in real
field usage of Phase 2 engines, then EPA would initigpeogprateprogrammatic
changes through the regulatory process.

The proposed Field Durdiby Program is designed torovide data on the
deterioration of OHV engines in actual field usage. ER#oposing that engines for the
program would be settedfrom or phced into service with residential mmofessional
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users. This program would be designed to provide a repatiserpicture of actual in-

use emissions, including representative age, maintenance, and sales mix of engines in the
field. To the extent practical, engines would be seleftted residential customers or
professional users, in order to masturately reflect actual usage patterns such as
number of cold starts, typical maintenance patterns, and overwintering. However, EPA
would also allow engines to be selectein manufcturers’ fleetsprovided the engines

and their operation and maintenance are typical of in-use endtaef. engine in the

program would be baseline tested at a number of hours equal to the break-in hours used
in certificaton. The engine would then be field aged in an ap@atgpgiece of

equipment to full useful life, at which time the engine would be removed and retested.
The df would be determined mathematicéiym the two test points fromach engine.

Datafrom the OHV Field Duraibity and In-Use Emissions Performance
Demonstration Program would not be designed to provide a basis for EPA to make in-use
compliance determinations as to whether a particular enginity fzomplies with its
standard or FEL at the end of its useful life. Rather, the program is primarily designed to
determine whether, in the aggregate, titstry-average assigned dfs for OHV engines
are valid. Given the number of manufacturers expectpdituce OHV engines and
participate in thigprogram, the program would geags meaningful volumes of real in-
use data which would yield results indicating whether assigned dfs are realistic.

This notice proposes that the OHV Field Demonstration Program testing could be
spread over multiple years. EPA proposes that naahwifers provide a schedule to EPA
each year of the enginenfidies and aproximate quantities of engines they intend to
produce for U.S. sales over the coming four year period, as well aatestiof the
number of field aged engines that would be tested eacHoretae field/bench
adjustment program (see@ion IV.C) and for calculating dfs for OHV engines at the
time of certification (see Section IV.D. In addition, manafcturers may wish to
recommend a proposed testing plan for the Field DliyaBrogram thatfor example,
best fits testing into their marketing, production, tesiifp@and budgetary constraints.

EPA would consider such information ietdrmining the engine fiailies to be field tested
over that time period as part of the OHV Field Durability Program.

Manufacturers have indicated their desire tdgyen industry-wide OHV Field
Durability Program testing to try to reduce the number of engines that must be field aged.
EPA is proposing that it would consider requests by naatufers to work together when
it reviews a manufacturer’s plan for enginenfiies to be field aged. EPA will review
proposals for joint testing to evailte how horoughly they cover a portion of overhead
valve engine sales, whether they ilbvide satistically useful quantities of data, and
other factors to help EPA ascertain whether OHV dfs from a=tifin are accurate and
approprate.

C. Maximum Rates$or Field Tested Nonhandheld Engines
EPA believes that emission ddtam real field-aged engines would serve a

crucial role in validating the use of assigned dfs, calculated dfs, and the aging cycles used
for bench-aged certdation of side-valve engines. While recognizing theartance of
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and need for thesath, EPA is also sensitive to the cost and testimgen assoated
with directing large numbers of engines to be field aged and tested in a given year.

In today’s acton, EPA is proposing that in any one year the Agency would not
require field testing for the OHV Field Duréity Program such that, when added to the
field testing a manufacturer performs for the optional ceatiion df generation dor the
field/bench adjustment program, it would require the mactufer to emission test more
than 24 total engines that were field aged to their full useful life. EPA believes that this
number willprovide important quantities ofth wihout placing an undue burden on
manufacturers. EPA is proposing that it would have the right to require field testing to
the maximum amount, and eeqis that the maximum testing may be required in the
initial years of the program. Maradturers would have the option to field test more
engines than required by EPA. EPA anticipates it would reduce the tastden as
approprate, especialljor smaller manuwdcturers, in subsequent years should, for
example, EPA determine that the data being developed is quitefstablgear to year.

The discussion of the Field Durability Program in the Mdrgéd7 ANPRM
indicated EPA woulgbrovide “approprate delays or waivefsom the requirement of the
bench correlation program in years when a mactuirer also runs the field durkty
program” (see 62 FR 14754). In the development of this proposal, EPA considered the
need to propose procedures to provide for EPA granting delays or waivers from the
requirements of the field/bench adjustment program in years when aaciamef also
runs the OHV Field Durality Program. In today’siction, EPA is proposing no formal
process by which manufacturers would request a waiver from the requirements of the
field/bench adjustment program. EPA believes that the need for delays or waivers is
obviated by the cap on the number of fully field aged engines EPA would be able to
require to be tested in any one year.

The discussion of the Field Durability Program outlined in the Maggy
ANPRM also suggested that EPA would propose an appatepscaling of the field
engine test burden for smaller volume mawatdirers (see 62 FR 14754). For this
proposal, EPA considered proposing a cap on the number of field tested engines of fewer
than 24 engines per year for smaller nonhandheld raatwrers by sales volume.
However, EPA believes that a scaling back of the test burden would not be agipropri
Such a scaling would most appr@ely be based on the inktly of manufacturers to
sustain the costs associated with the OHV Field Diityaprogram; however, the ity
to sustain the costs of the program would not appear to differ significantly among
manufacturers. Therefore, EPA is proposing the same cap on the field engine test burden
for all manubcturers. EPA believes that this 24 engine per year cap is a manageable
burden on the smaller volume maacturers as well as the larger volume manufacturers.
The Agency does not anticipate identifyingikes certified by maufacturers who
would qualify as small volume engine manufacturers for in-use testing, unless there was
evidence of a nonconformity (see discussioneiati®®n IV.E). EPA requests comment on
all aspects of the applicéity of a cap to the number of field aged engines that EPA
could require to be tested in any one year.

d. In-Use Testing Program for Handheld Engines
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In today’s acton, EPA is proposing an in-use testing program for handheld
engines similar to thagromulgated in the gasoline spaignition marine engine rule (see
40 CFR Part 91, Subpart I). As in the marine rule, EPA is also proposing an in-use credit
program, as well as a number of criteria for evaluating other alternatives to mandatory
recall. Mandatoryecall is the primary remedy for noncompliance. However, as in the
marine program, EPA is interested in considering options to mandat@aly and, if
implemented, will monitor the use of these alternatives to make sure they arectigeeff
as anticipated. EPA believes that the successful implementation nfuke credits
program and the other alternatives would provide a comprehensive remedy to address in-
use emission noncompliance, as well as incentives to @etowérs to produce emission-
durable engines, without the use etall. The program for handheld engines proposed
today differs from the gasoline marine engine program in that the engines may be bench-
aged rather than field-aged, at the manufacturer’s option, provided theactamef has
previously established an adjustment factor between the bench aging cycle and field aging
through the program described aboveetidn IV.C. EPA requests comment on the
technical requirements which would allow bench-aged engines to represent the emission
performance of field-aged products.

I. In-use testing for handheld engines

EPA is today proposing an in-use testing program for handheld engines which
would make all engine families potentially sedj to mandairy in-use testing by the
manufacturer. The manufacturer would age the test engines in the field to their full useful
lives. Alternatively, the manufacturer could choose to age the engines on a bench cycle
to their full useful lives, providing that an adjustmeanttbr had previously been
established between the bench-aged and field-aged results, through the procedures
described above ineStion IV.C. The engines would then be emission tested for all
regulated pollutants using the full tggbcedure described in this proposed rule. The
number of engines per engine family tested would vary depending on test results. Except
for small volume and carry-over enginerfides, the minimum number of test engines
would be four. Foeach engine that failed any pollutant, thenofacturer would test
two additional engines, up to a maximum of ten. Small volume engine manufacturers
would begin by testing two engines, adding two moreefarh féding engine up to the
same maximum (see discussion of provisions for small volume engineanamafs and
other flexibilities in &ction IV.E). Cary-over engine fanilies would start with one
engine. In the end, the emissionsdach pollutant would be averaged and timilfa
average compared against the appsadprstandard to ascertain compliance. Thease
testing program proposed is designed as a method to provideatelegta on which to
make compliance decisions, while allowing the testing of families whicfoanel to emit
below standard to conclude as expeditiously as possible.

Manufacturers would provide a schedule to E/&h year of the enginenfiies
and approxirate quantities of engines they intengtoduce for U.S. sale over the
coming four year period. EPA would thenes#lengine fanilies to be m-use tested by
the manufacturer over that time period or a fraction of that timegeE&PA would
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identify no more than 25 percent of a manufacturer’s fanidiem-use testing in any
one year.

EPA received a comment on the ANPRM that it would be equally effective and
potentially less costly to permit engine manufacturers to select the enguhesttor in-
use testing. This would allow manufacturers to schedule in-use testiati¢éo ®nform
to production, marketing and buetgry constraints, and to choose their own mixture of
commercial and residential engines to test each year. This commenter added that
manufacturers could provide a testing schedule in advance to enable EPA to raise any
concerns it has with a manufacturer’s test plans.

EPA believes it is important to retain the farity to seéct engine faniliesfor in-
use testing that potentially show risk of higher emissions in-use thactecdt the time
of certificaton. Therefore, EPA is proposing tetain the autority sekct the engine
familiesfor in-use testing. However, EPA would work with maaatbirers in an attempt
to schedule testing to take into account production, marketing, téity faed budgetary
constraints and would invite manufacturers to recommend a testing program which best
suits their needs.

i. In-use credit program for handheld engines

As discussed above, the proposed in-use credit program for handheld engines is
designed to address in-use nonconformities of handheld engines without the need for
ordering manudcturers to conducecalls of nonconforming engines. A reasonable
means must exist to address in-use noncompliance that provides incentives to
manufacturers to build emission-durable engines, that can be implemeatadatiy,
that encourages additional in-use testing, that offsets additional emissions resulting from
noncompliance, and that is not unduly burdensome. EPA believes thattksssul
implementation of theroposed in-use credit program described below could be part of a
comprehensive remedy to address in-use noncompliance, and that EPA would not, in
practice,order mandatoryecall of Phase 2 engines. When a manufacturer determines its
average in-use emission levels éarch pollutant, it would compare those numbers against
the applicable standards. Emission levels below the standards could geniasate i
credits. Emission levels above the standard would require the use of in-use credits. The
credit formula as proposed here would be a function of the sales of the englpgetfe
difference between the family emission average and the applicablerstathégpower
rating of the engine, load factor, and the useful life of the engine.

In-use credits could be used to remedy emissice@&kances of previously
produced enginesetermined to be inonconformity by in-use testing, production line
testing or SEA failures. They would not be useable in handheld catitifi, and they
would not be transferrable to nonhandheld engines, due to the considerable differences
between the handheld and nonhandheld programs. Unlikeazgitifi credits for
nonhandheld engines, they would not be useable fagttiffg the high emissiorisom
prospectiveproduction of an engine fiaily following a PLT or SEA failure. In such
cases, the manufacturer would be required to make a product change to improve emission
performance of future production.
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EPA is proposing that these in-use credits could be used at any time during the
Phase 2 program, and that any future rulemaking concerning Phase 3 standards would
address the use of the Phase 2 credits in Phase 3. EPA believelintfisdulife for in-
use credits during the Phase 2 handheld program is justified since, if an engine
demonstrates that it can remaimder standards for its full useful life, then an
environmental benefit has occurred and the nagtufer is entitled to that benefit for
later use. However, limited life is not being extended yend the Phase 2 program at
this point, given the concern that Phase 2 credits could be used to effectively delay the
implementation date of any Phase 3 standards. EPA requests comments on all aspects of
credit life for in-use credits in the handheld in-use credits program.

A manufacturer could use in-use credits to average against in-use failures
identified in that model year’s testing. It could bank the credits for useateranhodel
year or trade the credits to another manufacturer. Manufacturers could test additional
families and would genate or require additional credits acding to that testing.

However, the manufacturer would be required to report all in-use testing to EPA,
including any test engines that were deldtech the aging process or testing process, and
to provide to EPA &echnical justification tougport the deletion.

No restrictions are proposed on the aggiion of n-use credits from one
handheld engine class to another. EPA is not aware of any environmental or competitive
concerns with allowing unrestied use ofri-use credits across handheld engine classes.
EPA requests comments on the need for cross-class averaging restrictions, and the impact
of having or not having them.

EPA is also proposing an adjustmeattor to increase credits earned as the in-use
testing sample size increases, similar topgitegram promulgtedfor the gasoline marine
engine rule (see 40 CFR 91.1307). The proposal for an adjustéott it reasonable
because EPA'’s statistical certainty of the sample mean geneilbilycrease with
sample size.

In addition, EPA is proposing a provision that would require nastufers to
apply in-use test results to two past and one future model year when the emgine fa
being tested meets therpgver criteria for those model years. EPA contextgd that
manufacturers would not make frequent significant changes to engine families and that
carryover certittation would be comon. Essentially, under this provision, the test
results from one model year could apply to up to four model years; the oaetgobj
testing, the two previous model years and the next model year. In-use credits would be
generated or required, agpmoprate. EPA requests comment on tperaprateness of
and the need for these provisions.

The handheld in-use credit program is meant, in part, t@tibthe need to resort
to a traditional recall program, and the Agency wants to ensure that this alternative
program, or any other alternatives considered, provide incentives toantaurefs to
design engine configurations thaithwomply with standard$or their entire useful lives.
EPA believes that manufacturers should make every effort to prove out their designs
prior to certification so thahiuse nonconformitiesilvnot ocaur. Therefore, this notice
proposes that credits be discounted by 10 percent before they are used. This would
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require a manufacturer to obtain or generate credfifisient to offset 110 percent of the
emissions from a faily found to be in noncompliance. This discount is consistent with
that applied to in-use credits in the gasoline marine rule. Comment is requested on the
approprateness of such disanting and on the approate size of the disaint.

4, Criteria for Evaluating Alternatives to Mandatorgdll

This proposal contemgies thator handheld engines, in-use credits would be the
primary method of addressing emission nonconformitiesranined hrough in-use
testing or production line testing, whether through the use of credits banked or averaged,
or credits purchased through available sources. For nonhandheld engines, EPA is
proposing that in some cases, the use of atifin credits would be allowed as a
method of addressing emissiorcerdances determindardéugh production line testing
(as discussed above ir@ion IV.D.2).

However, EPA is also proposing that mauifirers have available alternatives to
using in-use credits or certhtion credits, if they lackufficient credits and are unable to
obtain them, that would still avoicenessitating anrder for mandatoryecall. One such
alternative could be for the maiagturer to conduct a voluntargaall. However, EPA
would consider other alternatives as well. This proposal contains a number of criteria for
evaluating alternatives to determine whether they meet the goaldrefsaing the
environmental imact of the m-use problem while providing incentives to the
manufacturer to produce emission-durable engines. EPA intends to allow actarerf
to implement a reasonable alternative that met these criteria prior to making a
determination of substantinbnconformity underextion207 of the Act.

In evaluating alternatives to mandatoegall, EPA would consider alternatives
which (1) represent a new initiative that the masstirer was not otherwise planning to
perform at that time and that has a nexus to the emission problem dextezhbir the
subject engine faily; (2) cost substantially more than foregone compliance costs and
consider the time value of the foregone compliance costs and the foregone environmental
benefit of the subject faily; (3) offset at least 100 percent of theeadance of the
standard; and (4) are able to be implementeztéifely and expeditiously and completed
in a reasonable time.

These proposed criteria would function as ground rules for evaluatireg {stp
determine whether their nature amarden is appropaie to remedy the emenmental
impact of thenonconformity while providing assurance to the mantdrer that EPA
would not require excessive pects.

In addition to being evaluated axding to the above criteria, EPA is proposing
that alternatives would be subject to a cost cap, as contemplateddrgpbeal for
handheld engines in the March 1997 ANPRM. EPA proposes a cost cap of 75 percent
above and beyond the foregone costs adjusted to present value, provided the
manufacturer can approptely itemize and justify these costs. EPA believes that this is
an appropate value which is both “substantial’” andfi&ient to encourage
manufacturers to produce emission durable engines and maintain positive in-use credit
balances.
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In deciding what cost cap to propose, EPA believes a figure of 75 percent more
than the foregone costs adjusted to present value is consistent with and informed by the
principles inherent in the criteria for evaluating alternativegtall. For example,
criterion (2) would require that the alternative must cost substantially more than the costs
the manufacturer was able to forego by producing a nondurable engine, and consider the
time value of those foregone costs.

EPA believes that manufacturers should prove out the in-useildyraftitheir
designs carefully before certfition and desires to set the cost fmaplternative
projects high aough that manaicturers will take measures to carefully eaddun-use
durablity before certifcation and to bank and maintain substantialse credits to
handle an unforeseen problem. EPA believes that a cost cap which would merely
measure the foregone costs, and adjust them to their present value would not provide the
approprate incentive, because them#acturer would “break even” and may become
indifferent between assuring in-use duligbup front and addressing it only when
durablity problems are etected.

EPA is proposing in this rule that in-use credits be discounted by 10 percent when
they are used. If in-use credits are neaekl freely and their price is determined by what
it costs to generate them, amadacturer would pay at least 10 percent more than it cost
another manufacturer to comply with the standards and generate the credits. This
suggests that the minimum figure for the cap should be at least 10 percent dihthe fa
manufacturer’s foregone costs, after those costs have been adjusted to the present value.
Given that under the proposal no more than one fourth of a a@ntér’'s families
would be subject tantuse testing in a given year, a mauitirer that produces a non-
durable, non-carryover fiaily has at most a 25 percent chance that EPA would be aware
that such a non-durablenfédly was beingoroduced. A reasonable individual might risk a
10 percent cost penalty if the risk of actually having to pay it was never more than 25
percent. EPA can not estimate the savingsm@ufagturer may reap by building a non-
durable engine, and therefore can not compute thecésg value of the savings when
the 25 percent risk factor is added in.

EPA believes a figure of 75 percent more than the foregone costs adjusted to
present value would be both “substantial” and sufficient to encourage actumeirs to
produce emission durable engines and maintain positive in-use credit balances. EPA
notes that these pegjts are alternatives to recall and that a recall withponse rate
similar to those in the motor vehigieogram would likely have a much higher cost than
would be permittedinder a 75 percent cap. EPA considered proposing that the cap be
tied to the cost of purchasing in-use credits on the open market, but is concerned that
these alternatives would be needed when there are no in-use credits available for sale.
Further, based on EPA experience with other ABT programs, there is notgeatfzat
routine sales of credits would ever occur. EPA requests comment on the aercgpi
and the appropaite methodology for @termining the cap, and the difficulties that could
be faced in trying to ascertdioregone costs.

E. Flexibilities
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This section ddresses a variety of flexities proposed today to ease the
transition from the Phase 1 to the Phase 2 program, to ensure that the Phase 2 standards
are cost-efficient and achievable, and to reduce the compliance burden while maintaining
the environmental benefits of the rule. Following an overview of the approach to
providing compliance flexibties, and a discussion of tlgoposed cutoffs for
determining whether a mafacturer, an engine family, or an equipment model would
qualify for the flexihlities proposed today, thigstion describes the flexily provisions
proposed today, including general flekiles, phase-in flexibilities, flexibilities toddress
the concerns of small volume engine manufacturers, flexibilitieddoeas the concerns
of small volume equipment manufacturers, and provisions to encourage engine
availability. While some of these flexibilities may overlap, EPprgposing these
flexibilities as a means to reduce the compliance costs @irtp®sed rule for those that
can least afford them, while maintaining the environmental benefits of the proposed rule
and adopting the most stringent emissions standards achievable. EPA requests comment
on the proposed flexiliies individually and as a whole.

1. Overview of Approach to Providing Compliance Fldiibs

In this proposal, EPA hagtempted to falitate compliance by creating
provisions that help avoid uanessary hardship for engine and equipment naatwiers
but that still achieve the desired enovimental benefits. EPA believes that these
provisions vill help to avoid disuption of supplies of engines needed by equipment
manufacturers and will enable both engine and equipmemtfazturers to more easily
and economically make the transition from Phase 1 to Phase 2. These provisass w
help ensure that the stringent standards proposed in the rule are achievable with
technology that W be availableduring the Phase 2 time frame.

Some engine manufacturers have expressed concern that the Phase 2 program
might be too burdensome for enginenfites with small volumeroduction or for small
volume manufacturers. These manufacturers have stated thaiytvabme kind of
relief, these burdensilead them to stoproducing certain engines rather than bear the
additional costs. The engines most likely to be affected are special engines designed for
niche markets. For these markets, there could be significant consequences to equipment
manufacturers and operators if production of special engines weeade. Toddress
these concerns, EPA is proposing several complianceifigagbintended especially to
reduce the compliance burden on small volume products or small volume engine or
equipment manufacturers.

2. Proposed Production Volume Cutoffs

EPA has developed proposed cutoffs ébedimine whether a mafacturer or
engine/equipment family would qualifgr the flexiklities proposed today. These
cutoffs are described here, with a moegailed discussion in Chapter 9 of the Draft RSD.
EPA decided not to propose the Small Business Administration’s definition of “small
business” as the criterion for a maacturer to qualify for the proposed fle#iies (the
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SBA definition is either 500 or 1000 employees, depending on the SIC code of the
industry). This is bcause, of 15 engine mafacturers qualifying as “small business” by
the SBA definition, at least three produce large volumes of engines, between 75,000 and
700,000 units, and have very high annual income. EPA believes these comjlbnas w
experience significant burdens in complying with the proposed Phase 2 progréead,Ins
EPA is proposing the following production volume cutdffs for qualifying for the
flexibilities proposed today.

First, nonhandheld engine maaaturers would be considered “small volume
engine manufacturers” when their total annual production is 10,000 units or less;
handheld engine maradturers would be considered “small volume engine
manufacturers” when their total annual production is 25,000 units or less. While over 50
percent of the nonhandheld engine mawtirers, and up to 30 percent of the handheld
engine manufacturers could qualify under this proposed cutoff, fewer than 1 percent of
the engines sold in the U.S. would be covered by these cutoffs.

Second, nonhandheld small volume engimeilfas would be those families of
1000 units of less; handheld small volume engingli@s would be those families of
2,500 units of less. These proposed thresholds weretedlas highreough to include
approxinately 30 percent of the enginerfdies ineach categry, while low enough to
account for less than 1 percent of the engines sold. At these levels, EPA believes a
reasonable amount of flexiby could beprovided to a significant number of
manufacturers without undue risk of loss in emission control. In comments to the
ANPRM, PPEMA has recommended 10,000 units or less as a definition for small volume
hand held families. Since this definition will iagt the number of enginerfelies within
a manufacturer that could be exempt from PLT testing, EPA is uncertain as to why a
larger sales volume cut off is both appragefrom an enforcement permsgtive and of
particular benefit to the manufacturer. EPA requests information oretessity for
expanding its small volume engine family definition to include larger volume family sales
such as recommended by PPEMA (and a comparable volume for nonhandheld engine
families), especially regarding the cost benefit to specific individualfaaturers and
the impact such a higher number would have on ¢tinééidence EPA would have that its
PLT compliance program adeafely evaluates the emissionrfeemance of the
manufacturer’s production.

Third, equipment manatturers using nonhandheld engines would be considered
“small volume equipment manufacturers” when their total annual output across all
models is 2500 units or less; equipment maaotufrers using handheld engines would be
considered “small volume equipment manufacturers” when their total annual output
across all models is 5000 units or less. Again, while over 80 percent of the nonhandheld
equipment manufacturers, and up to 67 percent of the handheld equipmeraanaets

*®Annual production volume of U.S. sales, as defined by these proposed regulations. Note
that the vast majority of “small” manufacturers together produce a very sawdibfr of the
engines; a few very large manufacturers produce the large majority of the engines.
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could qualify under this proposed cutoff, fewer than 2 percent of the nonhandheld
engines and 1 percent of the handheld engines sold in the U.S. would be covered under
these thresholds.

Finally, equipment models using nonhandheld engines would be considered
“small volume equipment models” when 500 or fewer units are produced per year;
equipment models using handheld engines would be considered “small volume equipment
models” when 2500 or fewer units are produced per year. On the nonhandheld side up to
3 percent of the equipment sold in the U.S. would be considered small volume equipment
models. On the handheld side, up to 3.5 percent of the equipment sold in the U.S. would
be considered small volume equipment models.

3. General Flexibilities

The program proposed today contains several general provisions intended to
facilitate compliancdor engine manwcturers. One proposed flekily, available to
both handheld and nonhandheld engine maatufers, is the ability to og-over
certificationfrom one year to the next. This would reduce cedifon costs after the
first year for those engines usitezhnology that does not change significantly from year
to year.

In addition, today’s proposal contains two sets of proposed standard structure
flexibilities which differfor handheld and nonhandheld engine maatufrers. For
handheld engine maragturers, the standards proposed in today’s rule would be phased
in, on a percentage of sales basis, which would facilitate compliance by allowing a
manufacturer to spread initial compliance costs out over several years. It would also
provide an opportunity for engine maaaturers to continue to supply Phase 1 engines to
various equipment manufacturers, including the small volume equipment manufacturers
that would also benefit from the special flakiies described below.

For nonhandheld engine maaaturers, a declining corpte average standard
for Class Il nonhandheld engines would achieve those same goals. In addition,
nonhandheld engine mamgturers would benefit from the certéition averaging,
banking, and trading program, which would help reduce compliance costs by allowing
manufacturers to meet the standards with the most cost-effectiretegies. Today’s
proposal would also allow maradturers of nonhandheld overhead valve engines to use
an assigned deterioration factor nonhandheld overhead valve engines, further easing
the compliance burden by reducing the number of tests needetetmahe compliance.

For equipment manufacturers, EPA is proposing that the current provisions of 40
CFR 90.1003(b)(4) applicable for the transition from uncontrolled to Phase 1 emission
regulations would also apply in concept during the transition from Phase 1 to Phase 2.
Under today’s proposal, equipment maaattirers would be allowed to continue to use
Phase 1 engines until their stocks of engines are depleted, provided they do not engage in
“stockpiling” (i.e., build up of an inveoty of engines outside of normal business
practices).
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4. Phase-In Flexilities

In addition to these general flexibilities, EP Api®posing two other provisions
that would be applicable to all manufacturers of certain kinds of nonhandheld engines to
ease compliance during the phase-in of the standards and ensure their dithieviagt,
because maufacturers’ testing capacities may be substantially constrained during the
transition to fully-phased-in standards, EPA is proposing to allow raaturers of Class
Il OHV nonhandheld engines whceet not to use assigned dfs to usedyengineering
judgment to establish deterioration factfmsthe 500 and 1000 hour useful life
categoriesluring the phase-in of the 12.1 g/kW-hr Class Il standard.esutyg the
approval of the Administrator. Recognizing the need to vegatgmbration factors
established based on good engineering judgment, EPA is proposing that, beginning in
2006, the Administrator may eict manufacturers to verify such deterioration factors
using the same process as that for calculagtgrabration factors described in Section
IV.D.1 above (i.e, aging at least three engines in the field and calculatingtédrehtion
factor based on the average of the test data). EPA is also proposing that the
manufacturer would be allowed to offset any emission shortfalls resulting from a low
deterioration factoriirough the use of certifation credits (see discussj ction
IV.A.5) or other compensating measures approved by the Administrator.

Second, EPA is proposing an additional fldiip for manufcturers of Class Il
nonhandheld engines that use side-védadnology engines or engines with
aftertreatment. During the transition to the Phase 2 standar@sigines which the
manufacturer commits toeaseproduction by the end of the 2004 model year,
manufacturers would have the option to age engines for less than their full useful lives
and extrapolate the deterioration factor to the full useful life uging @ngineering
judgment?* Again, demonstration of such good engineering judgment would need to be
made to the satisfaction of the Administirat For the engine failies which the
manufacturer commits to phase out, engines certifi@éb@chours could be aged for 120
hours, engines certified to 500 hours could be aged to 250 hours, and engines certified to
1000 hours could be aged to 500 hours. This fliyidike the previous one, is intended
to reduce the testing burden during the phase-in of the 12.1 g/kW-hr standard. However,
EPA is not proposing to extend this fletktly to Class Il engines which the mafacturer
does not commit toeasegoroduction. In essence, this flekily is designed to reduce the
compliance burden at the start of the program for engines that are to be phased out, and
thus to allow manufacturer to focus their resources on transitioning to engines that will
meet the2005 standards.

5. Flexibilitiesfor Small Volume Engine Manatturers and Small Volume Engine
Families

*IAs described in Section 1V.D.1 of this preamble, Class Il side-valve engines and engines
with aftertreatment would be able to certifydugh a bench aging certiitionprogram,
provided that a field/bench adjustmeattor had been established.
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EPA is proposing five compliance fleXibies to ensure the achievability of the
standards and reduce the compliance burden on small volume enginectameus and
small volume engine families, as follows.

First, small volume engine manufacturers could opt out of mandatory production
line testing. This option would apply only to nonhandheld engine raaturérs with a
total annual production of 10,000 engines or less and to handheld enginachaeu
with a total annual production of 25,000 engines or less. These engines would be subject
to SEA testing. However, EPA anticipates little such testing unless it receives evidence
of nonconformities or other problems.

Second, manafcturers of small volume nonhandheld engimeilfas (those with
total annual production of 1000 engines or less) and raatwrers of small volume
nonhandheld engineralies (those with totalrual production of 2500 engines or less)
could opt out of mandatory production line testing for those engmiida. As dove,
these engines would remain subject to SEA testing, which would likely only occur if EPA
had evidence of nonconformity.

Third, manuécturers of very clean engine families, that is, those whose HC+NOx
certification levels are at least 50 percent below the starfdaREL, if applicable) could
also opt out of mandatory production line testing for thos®liess. These engines would
also be subject to SEA testing,haitigh EPA sees little likelihood of conducting SEAs on
engines certified substantially below the standard (or FEL). EPA seeks comment on the
margin below the standard (or FELgagssary to qualify for this exemption.

Fourth, small volume Class Il side-valischnology engine failies (whose
annual production is 1,000 engines or less) would be alloweéédbd am HC+NOx
standard of 24 g/kW-hr, which represents the Phase 1 standard adjuseté fioraton.

Note that these families could also opt out of masrygbroduction line testing,

consistent with provision 2 above. This flakil is intended to ensure that

manufacturers can continue to produce these small volume engines, many of which are
used in niche-market specialty equipment.

Fifth, small volume engine manufacturers could defer compliance with Phase 2
handheld requirements and Class Il nonhandheld standards until the last year of the phase
in. For handheld engines, this would mean that the engine awurdr could, at its
option, produce Phase 1 engines exclusively through the 2004 model year, with full Phase
2 compliance required in 2005. For nonhandheld Class Il engines, the engines would be
subject to the Phase 2 requirements beginni2@@1, but would not have to comply
with the actual Phase ®iporate average standards until 2@05 model year. These
manufacturers could certify Class Il engines to a standard of 24 g/kW-hr through 2004.
These engines would neither use nor gateecertification credits. If a small volume
engine manufacturer desired to generate credits prior 200& model year, it could do
so for those engines certified below the applicable catpaverage emission standla
Note that, consistent with the first provision above, thesdiés would not have to be
tested under mandatory production line testing. This fléxiis intended tgorovide
another mechanism to reduce impact on small volume engnefatdurers and help
ensure that manufacturers can continue to produce engines for specialty equipment.
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EPA is not proposing to specifically exempt from in-use testing any group of
engines to which in-use testing requirements are applicable based on the group’s or the
manufacturer’s size. The Agency believes that all engines sheetltheir standards (or
FELs, as applicable) for their full useful life and that mastidrers should design engines
to be emission durable. It is therefore appwdprihat all engines to which-use testing
or demonstration requirements are applicable be subjetiisei testing. However,
under this proposal, the choice of engines which would require in-use testing or
demonstration is EPA’s. EPA would not be inclined to identify for mandatory in-use
testing a very small volume engine family or a family certified by a very small company
unless there was evidence of a nonconformity. EPA requests comment on the
approprateness of this posm.

6. Flexibilitiesfor Small Volume Equipment Mana€turers and Small Volume
Equipment Models

Several equipment manufacturers who do not make their own engines have
expressed concern that the transition to the Phase 2 program may disrupt their production
because enginaigpliers do not always provide adedge lead timdor equipment
redesigns needed to accommodate engine design changes. Engine changes could affect
mounting and corection locations, heat rejection loads, and engine compartment
requirements, for example. In addition, some equipment raatwrérs cannot
implement equipment design changes quickly, even with timely information from
manufacturers because of the sheer volume of redesignngeded to change diverse
product offerings withimited engineering staffs.

EPA believes that the engine manufacturer flexibilities describedeawill
extend the availability of enginesrcently used by small volume equipment
manufacturers and will help ease the transitiom Phase 1 to Phase 2 for those entities.
However, to respond more detly to concerns raised by equipmennomfacturers, EPA
is proposing three compliance fle#iies to help enable equipment m#acturers to
make the transition from Phase 1 to Phase 2 engines.

First, EPA is proposing to temporarily exempt small volume equipment
manufacturers from the requirement to use Phase 2 engines in cases where no Phase 2
engines with approfatephysical and performance chateristics are available to fit
existing equipment models. This exemption would apply to those equipment
manufacturers whose annual output across all models uses 2500 or fewer nonhandheld
engines, or 5000 or fewer handheld engines, and would last through the third year after
the last applicable phase-in débe that class of engines. Thus, for example, small
volume equipment manufacturers who use Class Il nonhandheld engines in an existing
piece of equipment could continue using Phase 1 endimnasgh the end of the 2008
model year, in cases where no suitable Phase 2 engines are available to fit existing
equipment models.

Second, EPA is proposing to delay the awipof the Phase 2 requirements on
individual small volume equipment models in cases where no suitable Phase 2 engines are
available to fit existing equipment models. A small volume model, as proposed, is one
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with 500 or less units produced per year for nonhandheld equipment, and 2500 or fewer
units produced per year for handheld equipment. These small volume models could
continue to use Phase 1 engines throughout Phase 2, except as discussed below. EPA is
proposing that this exemption would be allowed only for those equipment models in

which a certified Phase 2 engine will not fit, and would apply only to models in

production prior to the edictive date of the Phase 2 standards. This is to avoid
encouraging manatturers to bring out new models designed to use Phase 1 engines after
the Phase 2 standards have gone into effect. This exemption would also apply only so
long as the equipment is not significantly modified. EPA believes that if the equipment
manufacturer takes steps to significantly redesign a particular model, the use of a Phase 2
engine should be included. Finally, this exemption could apply only through the
applicability of the Phase@ogram. EPA seeks commentseath of these restrictions,
especially with regard to how they would affect equipmemufacturers who might

incur a significant change in the cost of the engine if they were required to switch to a
Phase 2 engine as the result of a significant model redesign.

Finally, EPA is proposing a hardship relief provision by which any equipment
manufacturer could obtain relief to continue using Phase 1 engines, by demonstrating to
the Administrator’s satisiction that, despite its bedtats, the manudcturer cannot
meet the implementation dateshatit incurring substantial economic hardship, even
with the transition flexibilities describedbave, due to unforegable factors lyend the
equipment manufacturer’s control. Such a situation may occur if an engine supplier were
to change or drop an engine model vaitg lin the implementatigorocess. The intent of
this provision is to recognize the concerns of equipment raatwrers about the
uncertainty of timely supply of engines thageh equipment requirements jpgoviding
fair, objective criteridor hardship appeal that ninize the potential loss in
environmental benefit, mimize the Agency’srivolvement in the financial affairs of the
affected equipment marfacturer, and avoids straining the Agency'’s resources.

As proposed, this hardship relief provision would require requests to be made in
writing, submitted bfore the earliestate ofnoncompliance, include evidence that failure
to comply was unforezable and was not the fault of the equipmemtufacturer (such
as a supply cordictbroken by the engine supplier), and include evidence that the
inability to sell the sulgict equipment W have a major impct on the compg/’s
solvency. The Agency would work with the applicant to ensure that all other remedies
available under the flexilily provisions are exhausted before granting further relief, and
would limit the period of relief to no more than one year. Furthermore, the Agency
proposes that apphtionsfor hardship relief could only be suliteid hirough the first
year after the last effective date of the phase-irogerEPA seeks comment on all
aspects of this flexility provision and on whether the Agency should require those who
receive relief to cover some of the lost eamimental benefit, such as purchasing lower
emitting engines.

7. Engine Availability

EPA recognizes that the above-described equipment actooér flexibility
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provisions are of little use if Phase 1 engines are not available. Therefore, to help ensure
availability of Phase 1 enginescessary for the above relief provisions to have full
effect, EPA igproposing that engine mamadturers be allowed to build and sell the
engines needed to meet the market demand created by theskti#lsxilspecifically,
EPA is proposing to continue to apply the Phase 1 compliance provisions to these
engines. Thus, these Phase 1 engines would not be subject to Phase 2 useful life,
production line testing or in-use demonstration requirements contained in today’s
program, since Phase 1 engines are not currentlgcuioj thosgrovisions. EPA desires
to minimize any disincentives that enginenutacturers may have to producing these
engines for small volume equipment users and is therefore proposing that these engines
would be counted only to the extent necessary to determine the ditsaitdibhe specific
flexibility item that was being applied. These engines would oobtin any other
calculation of compliance with phase in requirements or against any other ceilings or
limits proposed in this rule. These engines would not be required to use any emission
credits nor would they be pertaid to generate any such credits.

However, to prevent abuse of the ability to continuprtmluce Phase 1 engines,
EPA believes it is necessary to impose some restrictions on the continued manufacture
and sale of those engines. Therefore, EPA is proposing that equipmenachamreus
procuring engines for use under the fl@ityo programs described above providettemn
assurance to the supplying engine mantirer that such engines are being procured for
this purpose. EPA requests comment on the need for a requirement that engine
manufacturers maintain or annually provide to EPA records on the enginesotared
in support of the equipment maacturer flexibilities describedoave, or whether EPA
should rely on equipment mamatturer records.

F. Nonregulatory Programs

The following is a description of three nonregulatory programs which, though
outside of the scope of the regulation, could yield important environmental benefits from
the small SI engine sector. The first program is a voluntary incentive and recognition
program for low-emitting nonhandheld and handheld engines, which would take the form
of a “green labeling” program to identify engines which have emissions significantly
lower than required by the proposed standards. The second program is a voluntary fuel
spillage reductioprogram for nonhandheld and handheld engines. The third programis a
particulate matter (PM) and hadaus air pollutant (HAP) testing program for handheld
engines. These programs are described in the remainder adtios

1. Voluntary “Green” Labeling Program

EPA is very interested in encouraging the design, production, and sale of small
engines which are substantially cleaner than would be required by today’s proposed
Phase 2 programs. EPA plans to implement a voluntary program which would include
consumer labeling of engines and equipment with superior emission performance as a
way of providing public recognition and also allowing consumers to eadiyrdine
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which engines have especially clean emission performance. At this time, EPA is
considering a threshold of around 50 percent of the proposed standard (e.g., around 12.5
o/kW-hr for Class | engines) as the level below which engines would qualify for “green”
labeling. To develop the details of such a program, the Agency requests comment on all
aspects of thprogram, including the threshold foet@rmining a “green” engine, whether

the sales weighted certification level after dfs are apphedld be used to establish the
eligibility of an engine family, the design of amdarmation to be included on the label,

and other matters relevant to the successful implementation pfageam. The Agency
requests comment on program recommendations as part of today’s proposal. In
particular, the Agency seeks information on when such a program must beart@l
effectively impact the sale of especially clean Phase 2 engines. The Agency is interested
in working closely with consumer groups, engine and equipment actouérs and

others with an interest in making this program work. The Agency invites comment on the
interest of any of these groups in working with the Agency to develop and implement this
program.

2. Voluntary Fuel Spillage and Eparative Emission Reduction Program

EPA is planning to develop a voluntary fuel spillage angerative emission
reduction program specifically for the small engine industry and its customers. While this
program would not impose entmable requirements on enginenutacturers subject to
this rulemaking, it is important to reduce fuel spillage and othaices of evaporative
emissions. Every year, millions of gallons of gasoline aredimsing refueling. Itis
estimated that if a fewunces are spilleduringeach refueling of lawn and garden
equipment, they would total about fifllion gallons of gasoline, most of which
evaporates into the air to contribute to theugd-level ozone problems. To reduce and
prevent this pollution, a variety of measurek lve needed, moshvolving increased
public awareness and education.

The Agency believes it is approgte to develop and implemenpeogram
targeted at the small Sidustry and its customers to encourage public awareness and act
as an incentive faechnology investments. The Agency is interested in a voluntary
partnership program which would involve EPA, engine maciwirers and equipment
manufacturers, regional, state, and local air pollution agencies, health amcheavital
organizations, fuel container manufacturers, and other interested parties who would all
contribute to the successful development and implementation of a voluntaryilfagésp
and evaporative emission reduction program.

While the design of such a prograntl Wwenefit from the thoughtful input of all
partners, the program would likely encourage the developméetiahology that will
assist equipment users in reducing spills anghenative emissions, provide recognition
for implementingechnology developments thailvassist equipment users in reducing
spills, andprovide edgation and training to commercial operators of equipment and to
those persons who influence individuals doing the refueling (such as equipment sales staff
or small engine course instructors), amdilar target audiences.
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Initial steps in this program involve identifying interested partners and convening
a meeting to discuss the roles angossiblities of each partner. The Agency seeks
comment on the proposed voluntary partnership program, interest in participating in this
partnership, approfie strategies and target audiences, and other matters pertinent to
establishing this program.

3. Particulate Matter and Hazmus Air Pollutant Testing Program

While sectior213(a)(4) of the Clean Air Act allows EPA to establish standards
for nonroad emissions of any air pollution which may reasonably be atédipo
endanger public health or welfare, today’s notice does not propose to establish emission
standards in Phase 2 for partatel matter (PM) onon-hydrocarbon hazardous air
pollutants (HAP) listed undeestion112 (b) of the Clean Air Act. However, EPA and
other parties have agreed that a PM and HAP test progitbioe wondwcted (see 62 FR
14746). The Portable Power Equipment mantifrers Association (PPEMA), in
cooperation with EPA, iV conduct a test program to evate and quantify emissions of
PM and HAP including, but not limited tigrmaldehydeacetaldayde, benzene,
toluene, and 1,3 butadiene. EPA anttgs that testingibe condwcted on Phase 2
technology handheld engines, with a sufficient magnitude of engines tested to represent
the range of new basic technologies used to comply with Phase 2 small engine standards.
EPA expects that theformation genexted by thigprogram vill be useful in hforming
any future implementation of secti@i3(a)(4) regarding small SI engines.

G. General Provisions

This section includes a description of certain other gepeoalsions proposed in
today’s notice, including provisions atéd to anual production period flexiliies during
the transition to Phase 2, the definition of handheld engines, a smaltdis@nt
nonhandheld engine class, propane fueled indoor power equipment, dealer rdisponsib
engines used in recreational vehicles, engines used in rescue and emergency equipment,
and replacement engines.

1. Model Year Definition and Annual Production Period Fliétiés During
Transition to Phase 2

The programs for nonhandheld and handheld engines proposed today would be
effective beginning with th2001 and 2002 model years, respively. EPA is not
proposing to change the Phase 1 definition of model year for Phase 2. That is, model
year (MY) would continue to mean the manufacturer’'s annual new model production
period which includes January 1 of the calendar year, ends no later than December 31 of
the calendar year, and does not begin earlier than January 2 of the previous calendar
year. When a manufacturer has no annual new model production period, model year
would mean calendar year (see 40 CFR 90.3). Under no circumstances would the model
year definition be allowed to be interpreted to let existing models “skipta
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certification by plling ahead thgroduction of every other model year.

In addition, in order to provide additional lead time for the impleat@n of the
program for nonhandheld engines, EPA is proposing to adoitdrsflexibilities for the
beginning of the Phase 2 program for nonhandheld engines as were available for the
Phase 1 program (see 40 CFR 90.106 (a) and (b)). Thus, for the start up of Phase 2, EPA
is proposing that every maradturer of new nonhandheld engines produced during or
after model year 2001 would be required to certify those engines to the Phase 2 program
requirements. Nonhandheld engines maatufred during an annual production period
beginning prior to September 1, 2000, would be allowed to certify to Phase 1 standards.
However, annual production periods beginning prior to September 1, 2000, would not be
allowed to exceed 12 months in length. In effecthafihandheld enginerfalies would
be required to be certified to the Phase 2 program by September 1, 2001. EPA is not
proposing this provision for handheld engines, which have baiteadffective date as
well as a phase-in of the Phase 2 program based on percentage of engine sales. EPA
requests comment on whether simpaovisions for handheld engines should be adopted
(except that in the case of handheld engines, Septembeatiofyear would be the date
that the percentage of engine sales requirements for Phase 2atentifivould have to
be met). EPA requests comments on all aspects of pnegsions relating to annual
production periods in the transition from Phase 1 to Phase 2 certified engines.

2. Definition of Handheld Engines

EPA is not proposing any changes to the criteria listed in Phase 1 used to
determine whether engines could be classed as Qlds6or V. For Phase 2, EPA
would continue to make determinations of applitgiof the Clasdll, IV, or V
standards based on the criteria found at 40 CFR 90.103(a)(2). During Phase 1, the
multipositional use criterion has been used by EPA to make handtelunthations for
certain two-person earth augurs, breakers and rammers, and power shovath dase,
the manufacturer presented evidence to the satisfaction of the Agency demonstrating the
multipositional use of the equipment, and provided a discussion of any constraints on
engine design imposed by the usage of the equipment. The interpretation of
multipositional use by EPA has been made relative to the equipmenryaaeg the
technology available to @@t the constraints imposed by the usage of the equipment.

EPA received comment on the ANPRM that EPAEd revise the definition of
handheld” This commenter suggests that the Phase 1 definition of handheld restricts the
replacement of 2-gtkes by significantly cleaner 4-stroke engines, making it difficult to
introduce a significantly cleaner engine for a product egpdin. This commenter
suggests that a different handheld definition and iné¢apion would irprove the
environment and permit the continued useaxfassary products.

EPA believes that the current intezpation of criteria used to determine

%2See comments from Honda, Item #11-D-07 in EPA Air Docket A-96-55.

SmallEnginePhase2-NPRM-Preamble pg. 108 December 23, 1997



applicability of Classll, IV and V standards addresses this concern. Provided the
4-stroke engines are capable of performing the same intended functions as 2-stroke
engines used in similar hdheld apptations, then EPA would likely determine that the
4-stroke engine alsoemrts the criteridor applicaliity of the Clasdll, IV or V standards.

3. Small Displacement dhhandheld Engine Class

EPA has considered whether there is a need for changes or additions to the five
classes of small SI engines for regulatory purposes. In particular, the Agency has
considered whether there is a need for addition of a new, smadicispént class that
would be considered “nonhandheld.” In comments on the ANPRM, one commenter
specifically requested EPA to consider proposing a new class, as follows: the new class
would be nonhandheld engines with disg@ments less than 75cc, and be subject to an in-
use standard of 72.4 g/kW-hr with useful lif@tegories o125 hours and 250 hours. The
commenter believes a new class for nonhandheld is needed for several reasons. The
commenter believes the existing Phase 1 standards did not contemplate small
displacemennhonhandheld engines, yet the Phase 1 rule left a void in the market which
could be filled by small disptemennonhandheld engines. The commenter believes the
Phase 1 standards prevented less than 75 cc 2-stroke engines from being certified into
some nonhandheld apgditions which ulize small disphcement engines, but that the
proposed Phase 2 Class | standard is too stringent for less than 75 cc 4-straets to m

The Agency is not proposing the addition of a new smallaligphent
nonhandheld class. The Agency believes that the proposed Class | standard, which can
be met through averagingijlvallow a full range of small dispcemennhonhandheld
engines to certify to the proposed Phase 2 standards. If the proposed Class | standard can
be met through averaging, thesation of a new displacement class with a higher standard
could result in a smaller environmental benefit from the Phase 2 program.

The Agency understands it is possible that some nonhandheldadippls which
use small displacement engines may no longer be abldize two-stoke engines if the
Phase 2 standards are adopted as proposed, but believes that complying engines, perhaps
of larger displacement, can be used. EPA requests additidor@hation on this issue
and the extent of its occurrence. The Agency also once again requests comment on the
need for a new small digmdement class, in particular, whether pne@posed average
Class | standard is sufficient to cover smaller dispiment engines. The Agency also
requests comment on the displacemenvf€u75cc), standard (72.4g/kW-hr), and useful
lives (125 hours and 250 hours) suggested by the ANPRM commenter.

4, Liguefied Petroleum Gas Fueled Indoor Power Equipment

Manufacturers of equipment using liquefied petroleum gas (LPG) have argued
that their situation deserves special consideration within the Phase 2 regdfations. The

**See EPA Air Docket A-96-55, Items #1I-D-02, 11-D-04, and I1-D-08.
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type of equipment they produce is often designed specifically for indoor use including, for
example, floor washing and buffing equipment. The relatively low sales (likely fewer
than 10,000 annually nationwide for the industry) and &lee that many of these
manufacturers likely sell less than one thousaadgs of equipmennaually means that
both individually and collectively they agont for a very small portion of the small SI
engines sold annually. LPG is a popular fuel for indoor equipment due to the proven
ability to calibate LPGfueled engines to opate at very low adon monoxide (CO)

levels. Low CO performance is especially important for indoor equipment imizgn

CO exposure to the operator and others in the building. The Occupational Health and
Safety Administration (OSHA) has set maximum CO standards for indoor ambient
concentrations and some states hal@pted even tighter indoor CO standards. While
these are ambient standards, not emission lfoitmdividual peces of equipment,
equipment manufacturers, to successfully market in this area, must be assured their
equipment emits very low levels of CO and thus can be routinely used indoors without
causing violations of OSHA or statedioor air quality requirements.

Because the specialized nature of their equipment places unique demands on
these engines and due to the typically low sales volumes of many of the pieces of
equipment, many of these indoor equipment mactufers must not only design and
produce their equipment but also to a significant extent are responsible for the
modification of engines to power their equipment. In a number of casesritiese i
equipment manufacturers buy gasoline-fueled engines and convert themetie aper
LPG.

While manufacturers of LPG-fueled indoor power equipment must power their
equipment with engines which meet all the requirements of the small engine Phase 1
rules, the manufacturers argue that the proposed Phase 2 rules would add significantly to
their burden. While meting theoroposed federal HC+NOx Phase 2 standard should not
be particularly difficult for LPG engines compared to gasoline-fueled engines, the
combined need to also achieve very low CO emission levels in order to not cause
violations of indoor ambient CO standards may present a design challenge. The
necessary controls may well exceed those required to meet just the Phase 2 standards and
may include, for example, the use aé@tonically controlled fuel systems and perhaps
catalysts. This could add significant cost to a relatively few engines. Even at a higher
cost, those equipment manufacturers currently being supplied LPG-fueled engines by an
original engine manufacturer are concerned that their suppliers may decide it is not worth
the effort to supply engines complying with the Phase 2 standards. For those equipment
manufacturers modifying engines to operate on LPG at low CO levels, the same technical
challenges are faced while theirliéypto spread the development costs across their
engines is limited by the low number of engines modified.

While EPA has not done a thorough cost analysis for thaabgd Phase 2
standards on this unique segment of the industry, EPA is persuaded tieahtiieal
challenges faced by this segment are significant. Many of thesgfacturers would be
considered “small volume engine manufacturers”, with engines produced in “small
volume engine families'ynder the criteria proposed today, and would therefore qualify
for proposed compliance flexiities for small volume engine maradturers and small
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volume engine families. These include both additional flexibilities in the phase-in of the
Phase 2 standard, and also an option to opt out of mandatory production line testing. In
effect, the additional phase-in fledities would allownonhandheld manatturers of

indoor LPG-fueled power equipment engines, whose annual production of small Sl
engines is 10,000 units or less, to continue producing Class Il nonhandheld engines which
meet a Phase 1 equivalent stand@g/kW-hr) until 2005. Beginning in 2005, when

the Phase 2 standards are proposed to be fully phased in for gasoline-fueled engines,
these LPG-fueled engines are proposed to also be requirezktdhim Phase 2 HC+NOx
standards. This extra lead time would allow manufacturers to spread their development
efforts over several additional years, for those mactutrers choosing or required to

make their own fuel modifications. In additi while these enginerfalies would be

certified to the Phase 2 program, the cost of the proposed compliance program for these
manufacturers would be minimized, as thesaufacturers and engine families would

likely qualify for the proposed flexilties that would allow maufacturers to carry-over
certificationfrom one year to the next and to opt out of mandatory production line

testing. The provisions for small volume engine maatifrers and small volume engine
families are discussed in moretdil in Section IV.E.

Comments are requested on the impact ofpftaposed phase-in flexiiy and
other proposed compliance program fléitis on thetechnical and economic ability of
the indoor power equipment engine industry segmentdoesgfully comply with the
Phase 2 standard beginning in 2005, and any air qualigcingmncerns such a delayed
implementation might cause.

EPA is also requesting comment on the possible deletion of the existing §90.1003
(b)(3). EPA believes this provision may be of dlimtyited utility for this program and
believes it could prove problematic for small SI engines. This provision provides that
certain activities cnnected to @nversion of engines to alternative fueiff mot be
regarded as tampering. At one point, the existing regulatory paragraph makes reference
to “vehicle” standards, of which, of course, there are none in the small SI program.
Further, it might be misconstrued as requiring an engine modifier to reinstall hardware
that was removed in the conversion process after the conversion wasteonyder
such a misreading, a modifier engaged in converting gasoline enginesdteaper
propane might be viewed as having to reinstall the original gasoline carburetor on an
engine after conversion, even if that were not feasible.

Existing converters of small SI engines are currently certifying their products on
the alternative fuel or are operating under EPA’s tampering enforcement Memorandum
1-A. In light of this, for small SI engines, EPA believes that the discussion of the
tampering implications of alternative fuaroversions for small SI engines could be best
handled by the application of Memaum 1-A. EPA does not egpt that existing
engine modifiers would be harmed by the deletion of this paragraph.

Text similar to existing90.1003 (b)(3) is found in other nonroad rules. EPA
intends, at some future date, to review thpraprateness and usefulness of this
language in those rules.

5. Dealer Responsiiy
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This proposal contains no new constraints or respiitisgfor dealers and repair
facilitiesfrom the Phase 1 rule. Dealers and repair shops, like all other persons, would
continue to be prohibited from tampering or causing tampering. Tampering refers to the
removal or rendering inoperative of any device or element of design installed on or in an
engine for purposes of emission control.

During the Phase 2 regulatory negotiation process, the issue of dealer
responsibity was frequently raised out of concern that increasingphsstcated control
technologies would result inegter numbers of tampered engines bbnogight in for
service. Another concern was that the Phase 2 rule not require that repair parts for
emission control systems be obtained from the engine aetowér.

While all persons, including dealers and repair facilitiespastibited from
tampering or causing tampering, they are not prohibited from working on tampered
engines. Under EPA tampering policies, dealers and repair facilities are aotezk{o
restore tampered products to their originally certified and functioning configuration unless
the repair is to the tampered system or a component of the tampered system. In such a
case, the dealer or repair facilityagild restore the system to a certified and properly
functioning condition, but need not conduct emission testing to verify compliance with
emission standards. With regard to the use of emission control repair parts, dealers and
repair facilities may use parts represented by themufi@aturers to be functionally
equivalent to original equipment parts.

6. Engines Used in Recreational Vehicles

EPA is not proposing any changes to the provision in the Phase 1 rule that engines
used in recreational vehicles would not be subject to the small SI engine regulations.
EPA continues to believe that these engines are more atetpregulatedinder a
rulemaking separatieom this small SI engine program. Thus, these engines would
remain outside the scope of the program when Phase 2 tagets &ihe Agency’s
rationale for excluding engines used to propeleatonal vehicles was presented in the
preamble for the Phase 1 Notice of Proposed Rulemaking (NPRM) (see 59 FR 25403,
25414), and the Agency addressed the commeangsved on this topic in the Phase 1
Response to Comments document (sexti@ 3.8 “Non-Coverage of Reeational
Propulsion Engines”, EPA Air Docket A-93-25, Docket Item V-C-01). As discussed in
the Preamble for the Phase 1 NPRM, “EPA's primary reason for this exclusion is the
extremely transient operation of the products in which these engines are used, which
limits the ability of theproposed teady state tegtrocedure to adeaitely represent
exhaust emissions. This exclusion is not based on a determination that these engines do
not contribute to air pollution and therefore need not be controlled.” (59 FR 25414) EPA
continues to be concerned that the test procedures covering the Phase 1 and Phase 2
engines may not be appragefor engines used to propel reetional vehicles.

Engines used in recreational vehicles are defined at 4000HRb)(5), in part, as
having a rated speed greater than or equald@0 RPM and having no installed speed
governor. While EPA is not proposing any changes to the provisions which exclude
recreational vehiclefsom this rule, EPA does wish to clarify that some engines with
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installed “speed governors” and with ungovernsteéd speedove 5000 rpm still

qualify as recreational. For example, engines used in typical recreational vehicles such as
snowmobiles and 4-wheel ATVs which, when designed for use by children have “speed
governors” installed for safety purposeditat the top speed of the vehicle, have been
found by EPA to be “reeational vehicles” in implementation of Phase 1. These

vehicles are still opated in a typical fashiofor recreational vehicles up to that top

speed. During the development of the Phase 1 rule, the Agency was not aware of the
existence of snowmobiles designed for children, and therefore not aware of the existence
of snowmobiles with “speed governors.” The Agency would like to clarify that EPA
continues to believe snowmobiles should not be covered under this rule, including
snowmobiles designed for use by children which magat fiave a “speed gaver”

installed for safety purposes.

7. Engines Used in Rescue and Emergency Equipment

In consideration of safety factors associated with compliance with the Phase 2
program, today’s proposal includes a provision that would exempt engines which are used
exclusively in emergency and rescue equipment from compliance with any standards if
the equipment manufacturer can demonstrate that no certified engine is available to
power the equipment safely and practically.haligh under Phase 1 EPA heseived
no reports of problems caused by the need to use certified engines in emergency and
rescue equipment, EPA is concerned that such problems could arise. EPA foresees this
exemption applying especially to handheld items used to work in tegepko pegorm
such tasks as cutting metal to extricate passefrgensnvrecked vehicles, if the size, heat
or other characteristics of the certified engine would render its use unsafe. EPA does not
foresee this exemption applying to portable generators, compressors or hydraulic pumps
that may be used to power rescue equipment from a distance, since such devices are not
as subject to the size, weight and other consideratisreusnding a tool that contains its
own source of power.

EPA proposes this exemption to avoid any possible conflict between emission
control and public safety. EPA wishes to reduce the chance that a piece of rescue
equipment will go out oproduction or become more cumbersoreeduse of the need to
use certified engines. EPA sees no significant air quality infpaatsuch an exemption,
because it would apply only to engines that are few in number and are subject to
infrequent use for very short periods of time. dotf EPA is not arrently aware of any
engine that is used exclusively in emergency or rescue equipment. The exemption, as
proposed, would apply to engines and equipment produced during the remainder of the
Phase 1 period as well as Phase 2 engines and equipment.

8. Replacement Engines
After promulgation of the Phase 1 rule, equipment mactufers approached

EPA with concerns that, once the rule tooleeff they would not be able to obtain
replacement engines to repair certain items of more expensive equipment such as
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commercial mowing and construction equipment when their engines fail. The equipment
manufacturers provided evidence that many Phase 1 engines, especially Class Il
nonhandheld engines, would be configured differently from uncertified engines and

would not fit in the engine compartments of some pre-regulatory equipment. The
equipment manufacturers explained that occasional engine failures are often best
remedied by replacing the engine. Commercial operators, many of whom are small
businesses, may not be able to afford the downtime assdavith waitingor an

extensive engine repair. In effect, repairing the engines becomes more costly than
replacing the engines, and may be less environmentally beneficial. EP Atedalnese
concerns and gathered information from engine natufers, equipment manufacturers

and their associations. EPA concluded that permitting the sale of uncertified replacement
engines, which likely constitute less than one percent of annual small SI engine sales, was
a cheaper alternative that was no worse for air quality than the repair or rebuilding of the
failed engines, which were not prohibited by the Phase 1 rule. On August 7, 1997 (62 FR
42638), EPA issued a drt final rule amending the Phase 1 rule to allow engine
manufacturers to sell uncertified engines foraepmenpurposes subgt to certain

controls designed to prevent abtse. These controls require that the engine manufacturer
ascertain that there is no currently certified engine tliefitvin the equipment, that the
engines be labeled for reglemenpurposes only, and that the engine mantifrer or its

agent take ownership and possession of the old engine.

An environmental group hascaently &pressed concern to EPA about the
replacement engingrovisions for small SI engines published in thechifinal rule
described above. This group recommends that additional constraints and controls should
be placed on the sale of these engines to prevent abuse since these engindls mither w
be built to comply with any standards, or will be built to comply with Phase 1 standards
after those standards have been superseded by Phase 2 standards.

In today’s notice, EPA is proposing to continue theaeginent enginprovision
with an accommodation necessary do@ss Phase 1 engines after the impleatzm
of Phase 2. EPA is also proposing additional requirements to address the concerns of the
environmental group ancetter ensure that theilily to use rephcement engines is not
abused.

During Phase 2, the universe of small SI engines will expand to include uncertified
engines, Phase 1 engines and Phase 2 engines. Consequently, the provision as proposed
would be amended to permit uncontrolled engines to be sold for pre-regulatory
equipment, and Phase 1 engines to be sold for equipment built with Phase 1 engines,
subject to certain constraints. EPA has no reason to believe thatothigon wil result
in significant adverse air quality impacts. In fact, many replacement efgirader
equipment will be certified Phase 2 engines. Pphivision provides flexiiity and cost
savings for equipment operators. lteaffs primarily commercial equipment where the

**The docket for this rulemaking, EPA Air Docket #A-97-25, is incomped by
reference.
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equipment cost is high enough to justify major engine repairs @aepent and the
usage of the equipment is such that downtime for repairs is costlyadeemnt engines
are not typically used in handheld equipment, nor in lower cost nonhandheld items such
as walk behind mowers. A more detailed discussion of the rationale for taeeneeint
engine provision can be found in the preamble to trextimal rule cited love.

Although EPA does not believe that repeément enginesilwcause any
significant air quality impacts, it jgroposing to add safeguards and reporting and record
keeping requirements to further ensure against abuse. EPA is proposing to amend the
existing replacement engipeovisions to require: (1) that mamgturers follow specific
guidelines when ascertaining that no certified engine is available which can suitably
repower a specific item of equipment; (2) that old engines beingoeglare desiyed;
(3) that engine manatturers report to EPA annually the number of uncertified engines
sold under the reatement enginprovisions; (4) that manatturers keep records,
accessible to EPA, of thrurchasers, quantities and equipment apgibns of
replacement engines; aff) that there be mit on the time periodor which uncertified
replacement engines amermally available. EPA requests comment on the need for
these additional requirements, and the burden they may pose to industry, equipment
operators and engine distributors.

V. Environmental Benefifssessment

National Ambient Air Quality Standards (NAAQS) have beerfaetriteria
pollutants which adversely affect human health, vegetatraterials and visibty.
Concentrations of ozone {O ) are impacted by HC and NOx emissions. Ambient
concentrations of CO are, of course, aofed by CO emissions. EPA believes that the
standards proposed today would reduce emissions of HC and NOx and help most areas of
the nation in their progress towards compliance witiNAAQS for ozone. The
following provides a summary of the roles of HC and NOx in ozone formation, the
estimated emissions impact of g@posed regulations, and the health and welfare
effects of ozone, CO, hazkus air pollutants, and partiaté matter.

Much of the evaluation of the health and environmentabtedf related to HC,

NOx and CO found in thisestion is also discussed in the draft ReguiaBSupport
Document (RSD), and in the March 1997 ANPRM. EPA encourages comments on the
Agency’s beliefs expressed in this proposal and in the RSD, a copy of which is in the
public docket for this rulemaking.

A. Roles of HC and NOx in Ozone Formation

Both HC and NOx contribute to the formation of tropospheric ozone through a
complex series of reactions. In a receporg researchers emphasize that both HC and
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NOx controls are needed in most areas of the United States. EPA's primary reason for
controlling emissionfrom small Sl engines is the role of their HC emissions in forming
ozone. Of the major air pollutants for whilMAQS have been desigtedunder the
CAA, the most widespread problem continues to be ozone, which is the most prevalent
photochemical oxidant and an important component of smog. The primary ozone
NAAQS represents the maximum level considgeatective ofpublic health by the
EPA. Ozone is a product of the atmospheric chemszadtronsnvolving oxides of
nitrogen and volatile organic compounds. Thesetions occur as atmosphaig/gen
and sunlight interact withydrocarbons and oxides of nitrogen from both mobile and
stationary surces.

A critical part of this problem is the formation of ozone both in and downwind of
large urban areas. Under certaieather onditions, the combination of NOx and HC
has resulted in urban and rural areaseexling the national ambient ozone standard by as
much as a factor of three. Thus it is important to control HC over wider regional areas if
these areas are to come into compliance with the ozone NAAQS.

B. Health and Welfare Effects ofdpospheric Ozone

Ozone is a powerful oxidant causing lung damage and reduced respiratory
function after relatively short periods of exposure (appreaséfy onehour). The
oxidizing effect of ozone can irritate the nose, mouth, hraht causing coughing,
choking, and eye itiation. In addition, ozone can also impair lung function and
subsequently reduce the respiratory system's resistance to disease, including bronchial
infections such as pneumonia.

Elevated ozone levels can also cause aggravation of pre-existing respiratory
conditions such as asthnfa. Ozone can cause a reduction in performance during exercise
even in healthy persons. In addition, ozone can also cause alterations in pulmonary and
extrapulmonary (nervous system, blood, liver, endocrine) function.

The newly revised primary NAAQ@Sfor ozone based on an 8-hour standard of
0.08 parts pemillion (ppm) is set at a level that, with an adaigumargin of safety, is
protective ofpublic health. EPA also believes attainment of the new primary standard
will substantiallyprotect vegetatin. Ozone e#cts on vegetation include reduction in
agricultural and commercial forest yields, reduced growth and decreased slitywivhb
tree seedlings, increased tree and plant susceptibility to disease, pests, and other
environmental stresses, and potential long-terecedforforests and ecosystems.

National Research Council, Rethinking the Ozone Problem in Urban and Regional Air
Pollution National Academy Press, 1991.

*United States Ensdnmental Prtection AgencyReview of the Natnal Ambient Air
Quality Sandards for Ozone - Assement of Gentificand Technical Information: OAQPS
Staff Paper EPA-450/2-92-001, June 1989, pp. VI-11 to 13.

>"See 62 FR 38896, Friday, July 18, 1997.
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High levels of ozone have been recorded even in relatively remote areas, since
ozone and its precursors can travel hundredsilet and persidor several days in the
lower atmosphere. Ozone damage to plants, including both natural forest ecosystems and
crops, occurs at ozone levels between 0.06 and 0.12°ppm eatRdmposure to ozone
levels above 0.04 ppm can cause reductions in the yields of some crops above ten
percent’ While strains of some crops are relatively resistant to ozone, many crops
experience a loss in yield of 30 percent at ozone concentrations below the pre-revised
primary NAAQS?® The value ofrops lost to ozone damage, while difficult to estimate
precisely, is on the order of $&libn per year in the Unitedt8tes’* The effect of ozone
on complex ecosystems such as forests is even more difficult to quantify. However, there
is evidence that some forest types are negativedeatl by ambient levels of ozoffe.
Specifically, in the San Bernadino Mountains of southern California, ozone is believed to
be the agent responsible for the slow decline aadirdofponderosa pine trees in these
forests since 1962.

Finally, by trapping energy radiatémm the earth, tropospheric ozone may
contribute to heating of the earthisface, thereby contributing to global warming (that
is, the greenhouse efft),** alhough tropospheric ozone is also known to reduce levels
of UVB radiation reaching the earthigface, the increase of which is expected to result
from depletion of stratospheric ozofie.

C. Estimated Emissions Impact afoposed Regulation

The emission standards proposed in todagt®on $iould reduce average in-use
exhaust HC+NOx emissions from small SI engines 30 percent beyond Phase 1 standards
by year 2025, by which time a coraf# fleet tirnover is realized. This traasés into an
annual nationwide reduction of roughly 134,674 tons of exhaust HC+NOx in year 2025
over that expectefilom Phase 1. Reductions in CO beyond Phase 1 levels, due to
improvedtechnology, is also to be exgted by yeaP025.

U.S. EPA, Review of NAAQ®or Ozone p. X-10.

*U.S. EPA, Review of NAAQ®or Ozone p. X-10.

®See 62 FR 38856, Friday, July 18, 1997.

®1U.S. EPA, Review of NAAQ®or Ozone p. X-22.

2U.S. EPA, Review of NAAQ®or Ozone p. X-27.

®U.S. EPA, Review of NAAQ$or Ozone p. X-29.

®NRC, Rethinking the Ozone Problem 22.

®The New YorkTimes September 15, 1992, p. C4.
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Along with the control of all hydrocarbons, the proposed standards should be
effective in reducing emissions of thdsgdrocarbons considered to be hazardous air
pollutants (HAPSs), including benzene and 1,3-butadiene. However, the magnitude of
reduction would depend on whether the control technology reduces the individual HAPs
in the same proportion as total hydrocarbons.

These emission reduction estimates are baseutasei population pregtions
using estimates ofimual engine sales, engiatrition (scrappage), activity indicat and
current new engine and proposed in-use emisaiciofs. Data on activity indicators
were based on the Phase 1 small S| regulation. &stgwf anual engine sales for years
from 1973 to 1995 were based on engiatadavailabldrom the PSR dtabase® and
national shipment dagarovided by Outdoor Power Equipment Institute (OPEI), the
Portable Power Equipment Manufacturers Association (PPEMA), andyadbne for
the California Air Resources Board by Booz Allen &rhlilon (BAH). Salegrojections
into the future were for the most part based on eséimof population growth for the
United States. Attrition ratesuiwival probaliity that an engine remains in service into a
specific calendar year) for all engines included in this analysis were developed on the
assumption that the equipment attritfanction may be represented by a two-pagtan
Weibull cumulative distribution function. The in-use emissiactdrs are based on a
multiplicative deterioration factor which isfanction of the square root of the hours of
equipment usage.

For the analysis summarized in Table 18, the emission inventories were developed
for the five regudted engine classes as welf@sall pieces of equipment using engines
covered by this proposed rule. Using eatied engine sales and attitj EPA progcted
the total in-service engine population &ach yeafrom 1973 to 2025. EPA pmgted
the total annual nationwide HC, NOx and CO emissions from small SI engines included in
the proposal under the baseline (that is, with Phase 1 controls applied) and controlled
(Phase 2) scenarios.

For the controlled scenario, EPA assumed that for both handheld and
nonhandheld engines the standards would be phased in on a percentage of production
basis as proposed in today’s noticeetébioration factors were determined using
manufacturer-supplied in-use emissi@tadand other relevantformation.

Table 18: Projected Annual Nationwide Exhaust HC+NOx Emissions (tons/year)
Year Without Proposed With Proposed Tons Reduced from Percentage
Controls (Phase 1) Controls Phase 1 Revised Baseline Reduction
2000 378,700 378,700 | e | e
2005 368,195 297,873 70,322 19.1
2010 389,641 279,061 110,580 28.4
2015 414,626 292,829 121,797 29.4

®Power Systems Research, Engine Data and Parts Link data bases, St. Paul, Minnesota,
1992.
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2020 439,413 309,221 130,192 29.6

2025 452,973 318,299 134,674 29.7

For simplicity in modeling the pregted emission reductions, the Agency has
assumed in the emissions inventory model that under the Phase 2 pesgrhrangine
would meet thgproposed standard for the minimum useful dige@ry: i.e., Class |
engines meet theroposed standards at 66 hours; Class 2 engines at 250 hours; and
Classes Ill, IV, and V at 50 hours. Therefore, the Agency has undeatestithe
emission benefits of the proposed standarelsabse some enginegl\we certifying to
the longer useful life categories, and tliere a geater emission reduction than predicted
in Table 18 will ocar. The Agency Wl attempt to ddress this issue for a maaecurate
prediction of the emission benefits of the proposed program for the final rule.

In addition to the reductions in exhaust HC+NOx emissions, the Agency is also
estimating the proposed standards would result in a small reduction in HC refueling
emissions (refueling emissions are HC emissions caused from iflagjesand vapor
displacementluring the refueling of a small engine). As discussed in the RSD, refueling
emissions represent approdtaly an additiona89,000 tons/year of HC in 2025 without
Phase 2 controls. The Agency estimates that refueling emissions would be retised
Phase 2 by the percent reduction in fuel consumption under Phase 2. The Agency
estimates theroposed Phase 2 program would result in apprataiy a 9 percent
reduction in fuel consumption by 2025. Therefore, the Agency agtgmefueling
emissions would be reduced by 9 percent. A 9 percent reduction in refueling emissions
equates to anpproximate8,000 ton/year reduction in HC emissions in 2025.

D. Health and Welfare Effects of CO Emissions

Carbon monoxide (CO) is a colorless, odorless gas which can tieceoni
otherwise enter into ambient air as a result of both natural processes and human activity.
Although CO exists as aate element in thedposphere, much of human exposure
resulting in elevated levels of txyhemoglobin (COHDb) in the blood is due to
incomplete fossil fuel combusti, as occurs in small SI engines.

The concentration and direct health effect of GPosure are especially
important in small SI engines because the operator of a small SI engine application is
typically near the equipment as it functions. In some applications, the operator must be
adjacent to the exhaust outlet and is in the direct path of the exhaust as it leaves the
engine. According to numbers published in the Nonroad Engine and Vehicle Emission
Study (NEVES), a 4-stroke, 2.9 kW lawnmower engine emits 1051.1 g/hr CO, while a
2-stroke, 2.9 kW engine emits 1188.4 g/hr CO.

A Swedish study} on occupational exposure to 2-stroke chainsaw exhaust
concludes, among other things, that a rich fuel-air mixture results in high levels of CO

®Qccupational Exposure to Chain Saw Exhausts in Logging Operations, Am. Ind. Hyg.
Assoc. 48, 1987.
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emissions (a mean exposusate 0f37.0™™) The work conditions that gave rise to the
most intense problems for loggers were deep snow, thick forest stands andeadh@rw
The main discomforts experienced by loggers from chainsaw exhaust were cough and
eye, nose and throat irritati. In view of the discomfort experienced by loggers and the
complex nature of the exposure to chainsaw exhaust, it was recommendeditimalbe
taken to reduce exposure by makiaghnical modifications to the engine or control
exhaust emissions.

The toxicity of CO effects on bbd and tissues, and how these et manifest
themselves as organ function changes, have also been topics of substantial research
efforts. Such studies provided information for establishing the National Ambient Air
Quality Standard for CO. The current primary and secondaAQS for CO are 9 parts
per millionfor the one-hour average and 35 partsm#ion for the eight-hour average.

E. Health and Welfare Effects of Hadaus Air Pollutant Emissions

The focus of today's action is reduction of HC emissions as part of the solution to
the ozone nonattainmeptoblem. However, dict health effects are also a reason for
concern due to direct humarp®sure to emissions from small SI engines during
operation of equipment using such engines. Of specific concern is the emission of
hazardous air pollutants (HAPS). In some ajgpions, the operator must be adjacent to
the exhaust outlet and is in the direct path of the exhaust as it leaves the engine. Today's
proposed regulations should beegtiive in reducing HAPs such as benzene and
1,3-butadiene, in so far as these are components of the HC emissions being reduced by
the Phase 2 standards.

Benzene is a clear, colorless, aromatic hydrocarbon which is both volatile and
flammable. Benzene is present in both exhaust and evaporative emissions. Health effects
caused by benzene emissions differ based on concentration and duration of exposure.
The International Agency for Research on Cancer (IARC), classified benzene as a Group
| carcinogen., namely an agent carcinogenic to humans. Exposure to benzene has also
been linked with genetic changes in humans and animals. 1,3-butadiene is a colorless,
flammable gas at room temperature. This saggd human carcinogen is insoluble in
water and its two conjugatetbuble bonds make it highlgactive. 1,3-butadiene is
formed in internal combustion engine exhaust by the inaai@@ombustion of the fuel
and is assumed not present in evaporative and refueling emissions.

Epidemiologic studies of occupationally exposed workers were inconclusive with
respect to the carcinogenity bf3-butadiene in humans. IARC has classified 1,3-
butadiene as a Group 2A, probable human carcinogen. Other adverse noncancer health
effects due to very high levels offosure include heart, blood and lung diseases.

Since air toxic levels generally decrease in proportion to overall emissions once emission
control technology is applied, the amount of benzene and 1,3-butadiene produced by new
small S| engines shouldndinish after this rule becomes eétive. Consequently,

exposure to HAPs from new small SI engines would be reduced, as wouléssoci

health and environmental effts. Alhough there is little @ta on direct health effects of
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small SI engines, the Swedish study concludes benzene emissions from chain saw engines
as being rather high. No study has been coigdlinvolving the health eficts of HAP

emissions specifically from small SI engines. The Agency requests additional information
on this topic.

F. Particulate Matter

Particulate matter, a term uskd a mixture of solid particles and liquid droplets
found in the air, has been linked to a range of serious respiratory health problems. These
fine particles are of health concern because they easily reach the deepest recesses of the
lungs. Batteries of scientific studies have linked particulate matter, especially fine
particles (alone or in combination with other air pollutants), with a series of significant
health problems including prematureath, aggravated asthma aimdanic bronchitis and
increased hospital admissions. EPA has recently {89y) announced neMAAQS
standards for particate matter (PM) , by adding two new primary PBlstandards set
at concentrations of 15 micrograms per cubic mété¥ ( nryal arithmetic mean, and
65'9™3 24-hour average, to provide increasedeution against the PM-related health
effectsfound in community studies. EPA believes that the new standéltgsotect and
improve the lives omillions of Americans.

Separatdrom the proposed rule, which would not establish emission standards for
PM or toxic air contaminants listed undecton112 (b) of the Clean Air Act, an
agreement with PPEMA to conduct PM/HAP testing program for handheld engines in
cooperation with EPA has beezached. Testingnder the program would be cormded
on Phase 2 technology handheld engines at EPA, industry, and/or indepeniiibd.fac
The test program is to be designed to est&and quantify emissions of particulate
matter and toxics including, but nehited to: formaldehydeacetaldéyde, benzene,
toluene and 1,3 butadiene.

VI. Economic Impacts

EPA has calculated the cost effectiveness ofpifaposed rule by estimating
costs and emission benefits from these engines. EPA made beatestifithe
combination of technologies that an engine maatufrer might use to meet the new
standards, best estimates of resultant changes to equipment design, enghaetonar
compliance program costs and engine fuel savings in order to assessettteexp
economic impact of thproposed Phase 2 emission standards. Emission benefits are
taken from the results of the environmental benefit assessnesing8Il, above). The
cost-effectiveness result of this rulebB90 per ton of HC+NOx when fuel savings are
not taken into account. When fuel savings are also considered, the eotit+effess
calculation results in -$700 per ton of HC+NOx. Tlst®n describes the backgnd
and analysis behind these results.

The analysis for this proposed rulemaking is basgdftbm engine fanilies
certified to EPA’s Phase 1 standards. It does not include any engine families or
production volumes that are covered by CARB'’s Tier 1 standard. The California Air
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Resources Board (CARB)ilmplement emission standaréts many of these engines a
year or two prior to the proposed federal Phase 2 regulations. Therefore, this rule only
accounts for costs faach engine sold outside Gattnia and those engines sold in
California that are not covered by the CARB Tier Il rulemaking, such as those used in
farm and construction equipment. Although EPAextp that engines already designed

to meet CARB'’s earlier standards would incur no additional design cosett federal
standards, no effort was made to eatenwhich models would be sold in Galnia and
subject to the earlier Cédrnia standards. Rather for the purpose of this proposal, any
Phase 1 engine design that would need to be modified to meet Phase 2 standards was
assumed to incur the full cost of that modification including design caostlai®/, the

cost to equipment manufacturers was assumed to be fully attributed to this federal rule
even if an equipment manufacturer would have to make the same modifications in
response to the CARB Tier 2. Therefore, in both of these cases, the cost to the
manufacturer due to these proposed rules is likely overasiiim EPA requests

comment on these assumptions. The details of EPA’s cost and cost-effectiveness
analyses can be found in Chapters 4 and 7 of the Draft RSD.

A. Engine Technologies

Table 19 lists the changes in technology, compared to Phase 1 engines, that have
been considered in the cost estimation for this rulemaking. As discusssdion3V.A
of this preamble, the proposed standards would require different engine improvements
amongst the five classes and engine designs within those cfasses. For example, several
Class | SV models are expected to require some interpabw@ments to reduce new
engine out emissions and several additional components to increase emissititydurab
For the purposes of this cost analysis, Class Il standards are assumed to require that
engines be of clean OHV design. For Classes llI-V, the proposed standards for the
handheld engines are assumed to require improved scavegimiues, for the two
stroke engines, to be developed to reduce the appateiyrB80 percent of the air/oil/fuel
mixture that traditionally escapes from these engines unburned. This analysis assumes
that engine manufacturers would not be required to adopt adveeutewlogies such as
catalysts or fuel injection systems. M#dacturers who did adopt sutdthnologies
would choose to do so for other perceived benefits. Therefore, the cost of such optional
technology is not included in this cost estten  Additional detail regarding the impact of

Currently, carbugted two-gtoke, four-stroke side-valve and four-stroke overhead valve
engine designs comprise the vast majority of engines used in nonhandheld and handheld
applications.
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these modifications can lheund in Chapter 3 and 4 of the Draft RSD.

Table 19
Potential Technology Improvements Per Class and Engine Design

Class Engine Technologies
Design
I 4 stroke - SV Carburetor Improvements
Combustion Chamber Improvements and Intake
System

Improved Oil Consumption (Piston oil control
rings, valve stem seals)

I 4 stroke - OHV None ecessary

I 2 stroke None acessary

1 4 stroke - SV Conversion to clean OHV

Il 4 stroke - OHV Piston and piston ring improvements
Improved combustion and intake system

-V |2 stroke Carburetor Improvements
Improved Scavenging and Combustion Chamber
Design

Manufacturing Tolerance Improvements

A\ 4-stroke None mcessary

B. Engine Costs

The engine cost increase is based on incremental purchase prices for new engines
and is comprised of variable costs (for hardware, assembly time and compliance
programs), and fixed costs (for R&D and retooling). Variable costs were applied on a per
engine basis and fixed costs were amortized at seven percent over five years. Engine
technology cost estiates were based on thedy by ICF and E&EE in Octoberl996
entitled “Cost Study for Phase Two Small Engine Emission Regulatioretail®of the
assumed costs and analysis can be found in Chapters 4 and 7 of the Draft RSD.

1. Nonhandheld Engine Costs
Based on analysis of the EPA Phase 1 certification database, and use of the ABT

program available to nonhandheld engines, it is assumed that four high production Class |
SV engine families will need to incporate all those tdmologies listed in Table 19.
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Incorporation of thestechnologies Vi require the engine nmufacturer to incur both
variable and fixed costs.

Analysis of Class Il engine familiespm the EPA Phase 1 certifition database
and use of the ABT calculation, shows that a number of Class Il SV engiilie$awill
be converted to OHV engine design and a large number of OHV engiitiesawill need
to incorpoate emission iprovements. Sudechnologies W require both variable and
fixed expenditures.

The proposed Phase 2 emission standards for this diverse industry would impact
companies differently depending on the existing product offerings. Some companies
currently manudcture very clean Class Il OHV engines geared toward the commercial
market and would be required to make very few changes in their current models.
Companies that target the consumer market with SV and perhaps less expensive OHV
engines would require application of the emission reductidmtgagies.

2. Handheld Engine Costs

Analysis of the Phase 1 certification datab@asdrandheld engines shows that
nearly all engine families of tworske design vll require technologies to reduce engine
emissions. Redesign of the existing two-stroke engine isaddid to fixed costs as
companies perform R&D, build prototypes and perform numerous emission tests to
achieve production-ready models.

C. Equipment Costs

While equipment manufacturers would bear no respiihsifor meeting emission
standards, they may need to make changes in the design of their equipment models to
accommodate the Phase 2 engines. EPA’s treatment of the impactpipbsal
therefore includes an analysis of costs for equipment raaturers. The 1996 PSR
EOLINK database wasilited as the gurce of information for equipment
manufacturers, models and sales estimiaiesll classes. The costs for equipment
conversion was derived from the ICFEEEE cost study* and iproved through the
work by ICF and EPA on the small businessaetpanalysis. Full details of EPA’s cost
analysis can be found in Chapter 4 of the Draft RSD. EPA has assumed that capital costs
would be amortized at seven percent over ten years.

1. Nonhandheld Equipment Mamafturers

Based on engine technologies estiedfor this rulemaking, it is assumed that
Class | engine redesign would have no impact on equipmenifasurers since the

ICF and Engine, Fuel and Emissions Engineering, Incatpdr “Cost S$tdy for Phase
Two Small Engine Emission Regulations”, Draft Final Report, October 25, 1996, in EPA Air
Docket A-93-29, Item #11-A-04.
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proposed standard would not require external changes or adversaty timp engine’s
performance.

The Class Il engine change from SV to OHV desighhave the largest impact
on equipment changes. Review of the PSR datdbasguipment manaicturers that
utilize Class Il SV engines reveals that the majq@@ percent) of small engine
equipment is produced from 32 companies with the remaining 353 companies
representing only 10 percent of the overall production.

EPA’s work analyzing small business iagts, as summarized in th@sk with
ICF Incorporated!” indicates that many of the small businesses, indicated by the PSR
database to use SV Class Il engines, have alreatheted or are in the process of
converting to using OHV engine design due to market forces or changes in their engine
manufacturer’s offerings. These companies tend to produce professional or commercial
equipment and competition has driven the use of OHV engines. The study also revealed
that at least one equipment manufacturer that produces a large volume of equipment, has
already switched their lines from SV to OHV. For today’s proposal, EPA assumed only
the one large manufacturer has already incurred the costs of converting to the use of
OHV engine. For the purpose of this proposal, EPA has assumed that any switch from
SV to OHV engines by equipment manufacturers is a cost incurred due to this proposal.
The cost estimates were based on equipment application (garden, tiisest
commercial turfetc.) and in the case of the commercial turf equipment, on the power of
the engine within that applicati. Flexillities within thisproposal which may lessen the
impact of the costs of this rulemaking to equipmemuf@cturers were also not taken
into account.

2. Handheld Equipment Maradturers

The majority of technologies assumed in this analysis for handheld engines, see
Table 19, include only internal redesign and thereby no change in the external design of
the handheld engine is eeqted. Ther®re, it is assumed that the outer dimensions and
performance chacteristics would bemilar to the existing models and théree the
handheld equipment would not require any changes. Equipment costs have been
included for manuwdcturers of augers who will need toamporate changes to the
transmission boxes in order to incoratw different speeddtque signatures of Phase 2
compliant engines.

D. Operating Costs

The total life-cycle operating costs for this proposed rulemaking include any
expected decreases in fuel consuomti Life cycle costs have been ca#tad per class

2“«Small Business Impact Analysis of New Emission StandfndSmall Spark-Ignition
Nonroad Engines and Equipment”, ICF Incogded, September 1997¢clted in EPA Air
Docket A-96-55, Item#11-A-O1 .
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using the nonroad small engine emission model. The modelataistdiiel savinggsom

the year 2001-2026 and takes iatcount &ctors including equipment scrappage,

projected yearly sales increase per equipment type and engine power. Details on the
assumptions and calculations on fuel savings are included in Chapter 4 and 7 of the Draft
RSD.

1. Nonhandheld Engines

No fuel consumption savings have been assumed from Class | engines. The
addition of oil control piston rings and valve stem seals are not expected to affect fuel
economy or maintenance requirements and changes to carburetionerteéxp be
only slight. The Class Il SV engine conversion to OHV design is@rg to result in
improved fuel economy sinceath show that OHV engines cam at leaner air to fuel
ratio’s than SV engines.

2. Handheld Engines

Redesigned two-stroke engines are assumed to result in significant fuel savings as
fuel/oil/air scavenging is significantly reduced.

E. Cost Per Engine and Cost-Effectiveness
1. Cost Per Engine

Total costs for this proposed rulemaking vary per year as engnilefaare
phased-in to compliance with the Phase 2 standards over several years, capital costs are
recovered and compliance programs are cotedll The term “uniform annualized cost”
is used to express the cost of this rulemaking over the years of this analysis.

The methodology used for estimating the uniform annualized cost per engine is as
follows. Cost estimatedsom 1996 and 1997 model years, fechnology and compliance
programs reggctively, were estimated and increased at an inflation rate of 4 percent per
year to the years in which they were assumed to be incurred. For sujinelogy
costs, one set of technologies per class and engine design was assumed (see Table 19).
The Phase 1 database was then analyzed to determine the number of enigiseptar
class that would likely incorpate the emission reduction tewlogies. The estiated
costs per year were then calculated by multiplying the number of engiiliessand
corresponding production volume by the fixed and variable costeganology
grouping, resectively. Retail me&kups used are 16 percent by the engine naatufer, 5
percent by the equipment manufacturer and 5 percent by the mass merchandiser. All
markups are based on industry specific information from Phase 1. For compliance
program costsgachprogram was outlined and assigned costs based on the likely number
of participants or engine families to be includee@athprogram which wereetermined
from the Phase 1 certifation database. The costs per year wereudliged seven
percent to the first year of Phase 2 regulation, 2001 for nonhandheld and 2002 for
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handheld engine classes, resfively. A unform annualized cost was then cadted.
Costs per engine are calculatesim the uniform annualized cost for the first full year of
implementation of the Phase 2 starj2005, and the last year of this analysis, 2026.
The average cost per engine is calculditech these two values and the results are
presented in Table 20.

The yearly fuel savings (tons/yr) per class were catedfrom the nonroad small
engine emission model. The tons/yr were converted to savings ($) per year through
conversion to gallons per year multiplied by $0.765 (a 1995 average refinery price to end
user). The yearly fuel savings were discounted by 3 percent to the first year of Phase 2
regulation, 2001 for nonhandheld engines and 2002 for handheld engines. The yearly
results were totaled and then divided by an annualeetdi to yield the uniform
annualized fuel savings. The engine lifetime fuel savingsdoh engine class was
calculatedor the production years of 2005 and 2026. The average of these two values
was utilized as the average fuel savings per engine per class is shown i20Table
In particular EPA notes that its estimate of fuel saving€lass Il engine conversion to
OHV technology is grater than the estimated cost of tluswersion and thus would be
economically beneficial to the consumer. EPA requests comment on its analysis of the
fuel economy benefit for Class Il conversion from SV to Gelshnology and
information as to why the market has not responded witkater penetration of the
more fuel efficient OHV technology.

The average resultant cost per engine class is calculated by subtracting the
average fuel savings from the average cost, see Table 20. See Chapter 7 of the Draft
RSD for more dtails of this analysis.

Table 20
ENGINE LIFE TIME FUEL SAVINGS AND
RESULTANT COST PER ENGINE
Costs Based on Uniform Annualized Costs

Class | Cost Per| Savings Per Resultant Cpst

Engine Engine Per Engine

I $0.87 $0.00 $0.87

I $10.54 $33.20 ($22.66)

1 $0.74 $0.45 $0.29

\Y $1.92 $0.99 $0.92

\% $16.21 $4.12 $12.07

2. Cost Effectiveness
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EPA has estimated the cost-effectiveness (i.e., the cost per ton of emission
reduction) of the proposed HC+NOx standard over the typical lifetime of the small SI
equipment that would be covered by today’s proposed rule. EPA has examined the cost-
effectiveness by péorming a nationwide cost-ef€tiveness in which the net present
value of the cost of compliance per year is divided by the nationwide emission benefits
per year over a period of 26 years. This is sufficient time to achesetfinover. The
resultant cost-effectivenessfi890 cofton HC+NOXx without fuel savings. Chapter 7 of
the Draft RSD contains a more detailed discussion of the cost-effectiveness analysis.
EPA requests comments on all aspects of the cost-effectiveness analysis.

The overall cost-effectiveness of this rule on HC+NOx emission reductions, with
fuel savings, is shown in Table 22. Table 22 contains the cestigéness of other
nonroad rulemakings, which contain fuel savings, to which the castteiness of this
rulemaking can be compared.

Table 22
Cost-effectiveness of the Proposed Standards With Fuel Savings
Standard NPV Cost/NPV Ton Pollutants
(With Fuel Savings)
Proposed Small SI Engines -$700 HC+NOx
<19 kW Phase 2
Small SI Engines <19 kW Phase 1 $217 HC+NOx
Spark Ignition Marine Engines $1000 HC
Proposed Nonroad CI Standards $180-$400 HC+NOx
VIl.  Public Participation
A. Comments and the Public Docket

The Agency welcomes comments on all aspects optbjsosed rulemaking. All
comments (preferably in dupéte), with the exception gfroprietary information, should
be directed to the EPA Air Docket Sextj Docket No. A-96-02 (se®DDRESSES).
Commenters who wish to submit pragigry information for consideration should clearly
separate suckfiormation from other comments by:

. Labeling propretary information "Confidential Business Information™ and,
. Sending propsatary information diectly to the contact person listed (see FOR
FURTHER INFORMATION CONTACT) and not to thmublic docket.

This will help ensure thairoprietary information is not inadvertentlygaed in
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the docket. If a commenter wants EPA to use a submission labeled as confidential
business information as part of the basis for the final rule, then a nonconfidential version
of the document, which summarizes the key dataformation, should be sent to the
docket.

Information covered by a claim of confidentialityliee disclosed by EPA only
to the extent allowed by and in accordance with the procedures set forth in 40 CFR Part
2. If no claim of confidentialitaccompanies the submission when it is received by EPA,
the submission may be made available to the public without notifying the commenters.

B. Public Hearing

Anyone wishing to present testimony about this proposal at the public hearing (see
DATES) should, if possible, notify the catt person (see FOR FURTHER
INFORMATION CONTACT) at least two business days prior to the day of the hearing.
The contact persorheuld be given an estae of the time requirefdr the presetation
of testimony and notifiation of any neetbr audio/visual equipment. A sign-up sheet
will be available at the registration table therming of the hearing for scheduling those
who have not notified the contact earlier. This testiywill be scheduled on a first-
come, first-served basis, and will follow the testimg that is arranged in advance.

The Agency recommends that approately 50 copies of the statement or
material to be presented beought to the hearing for distribution to the audience. In
addition, EPA would find it helpful tceceive an advancepy of any tatement or
material to be presented at the hearing at least two business ttagstbe scheduled
hearing date. This is to give EPA staff adequate time to review such mattnel the
hearing. Advance copies should be sutedito the contact person listed.

C. Obtaining Electronic Copies of Documents

Materials relevant to thisroposed rule are contained in Docket No. A-96-55,
located at the Air Docke#l01 M Steet, S.W., Washingh, DC 20460, and may be
reviewed in Room M-1500 from 8:00 a.m. until 5:30 p.m. Monday through Friday. As
provided in 40 CFR part 2, a reasonable fee may be charged by EPA for photocopying
docket materials.

The preamble, regulatory language and draft Regulatory Support Document are
also available electronically from the EPA internet Web site. This service is free of
charge, except for any cost you already incur for internetemiivity. Theofficial
FederaRegisterversion is made available on the day of publication on the primary Web
site listed below. The EPA Office of Mobile Sources also publishes these notices on the
secondary Web site listed below.

Internet (Web)

http://www.epa.gov/docs/fedrgstr/EPA-AIR/
(Either select desired data or use search feature)
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http://www.epa.gov/OMB/WW/
(Look in What's New or under the specific rulemaking topic)

Please note that due to differences between the software used to develop the
document and the software into which the document may be downloaded, changes in
format, page lengttetc., may occur.

VIIl.  Administrative Requirements
A. Administrative Designation and Regulatory Analysis

Under Executive Order 128686, the Agency metedmine whether the
regulatoryaction is "significant” and thefere subgct to OMB review and the
requirements of the Executive Order. The order defines "significant regudatioog” as
one that is likely to result in a rule that may:

(1) Have an annual eftt on the eenomy of $100million or more or adversely
affect in a material way the eecomy, a ector of the economy, productivity, competition,
jobs, the environment, public health or safety,tate§ local or tribal governments or
communities;

(2) Create a serious inconsistency or otherwise interfere with an action taken or
planned by another agency;

(3) Materially alter théoudgetary impact of entitlement, grants, user fees, or loan
programs or the rights and obligations of recipients thereof;

(4) Raise novel legal or policy issues arising out of legal atas¢dthe President's
priorities, or the principles set forth in the Executive Order.

A regulatory support document which presents EPA’s analysis of the caesttsnp
of this proposed rule is available for review in the public docket. EPAastnthat the
proposed standards and other regulatory provisions, if adopted, would not have an annual
effect on the emnomy of more than $1Q@illion, a criterion which is a major
determinant in defining an “eaomically significant regulatorgction.” Although not
“significant” based on this criterion, the rule may adverselgcfin a material way that
sector of the economy involved with the production of small spark-ignition engines or
equipment utilizing such engines. As such, #tison was submitted to OMBr review.

Any written commentérom OMB and any EPA response to OMB comments are in the
public docket for this proposal.

B. Paperwork Reduction Act
The information co#éction requirements in thwoposed rule have been sutied

for approval to the Office of Management and Budget (OMB) under the Paperwork
Reduction Act, 44 U.S.C. 3501 et seq. Copies of the ICR document may be obtained

®58 FR 51735 (October 4, 1993).
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from Sandy Farmer, Regulatory Information Division, EPA, 401 Me3{rSW(2137),
Washington, DC 20460 or by léag (202)260-2740.

Table 24 provides a listing of this proposed rulemaking's informatioactiolh
requirements along with the apprad hformation cokection requesiCR) numbers.
The cost of this burden has been incogped into the cost estimafiar this rule. The
Agency has estimated that tpeblic reporting burden for the cetition of hformation
required under this rule would average appraxety 6702 hours annually for a typical
engine manufacturer. The hours spent by a naaxturfer on information cattion
activities in any given year would be highly dependgrdn manudicturer specific
variables, such as the number of engine famiiesjuction changes, emission eetfs
etc.

Table 24: Pubic Reporting Burden

EPA ICR No. Type of Information OMB Control No.
151490 Certiftation 2060-0338
23420 Averaging, banking and trading 2060-0338
N/A Production line testing N/A
1675.01 In-use testing 2060-0292
N/A In-use credits N/A
0095.07 Pre-certifiation and testing exemption | 2060-0007
0012 Engine exclusionedermination 2060-0124
0282 Emission defct nformation 2060-0048
1673.01 Imparation ofnonconforming engines 2060-0294

Send comments regarding the burden edenor any other aspect of this
collection of nformation, including suggestions for reducing this burden to Chief,
Information Policy Branch, EPA, 401 M 88&t, SW (PM223Y), Washington DC 20460;
and to the Office of Information and Regulatory Affairs, Office of Management and
Budget, Washington, DC 20503, markedt&htion: Desk Officefor EPA." The final
rule will contain reponses to OMB or public comments on the informatiorectithn
requirements contained in this proposal.

C. Unfunded Mandtes Réorm Act
Section202 of the Unfunded Marmdes Réorm Act of 1995 ("Unfunded
Mandates Act") requires that the Agency prepabedetary impact statement foee

promulgating a rule that includes a Federal nada@dhat may result in expenditure by
State, local, and tribal governments, in aggregate, or by the privabe, sf&100million
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or more in any one year. Sect®d3 requires the Agency to establish a plan for
obtaining input from and informing, edating, and advising and small governments that
may be significantly or uniquely affected by the rule.

Under sectior205 of the Unfunded Mardes Act, the Agency must identify and
consider a reasonable number of regulatory alternatives before promulgating a rule for
which a budgtary impact statement must be prepared. The Agency mustfsatect
those alternatives the least costly, most cost-effective, ordaetnsome alternative
that achieves the objectives of the rule, unless the Agency explains why this alternative is
not selected or the selection of this alternative is inconsistent with law.

Because thiproposed rule is estmbed to result in the expenditure by State, local
and tribal governments or the private sector of less$tiOmillion in any one year, the
Agency has not prepared a batiyy impact statement or specificaljdaessed the
selection of the least costly, most cost-effective or leastensome alternative. EPA
has estimated the rule to cost the private sectonamadized cost of $9Million per year
. However, the Agency has apprapely considered cost issues in developing this
proposal as required begation213(a)(3) of the Clean Air Act, and has designed the
proposed rule such that iillin EPA’s view be a cost-edictiveprogram. EBcause small
governments would not be significantly or uniquely affected byptitiposed rule, the
Agency is not required to develop a plan with regard to small governments.

D. Regulatory Flexiltity

The Regulatory Flexility Act (RFA) generally requires an agency tancluct a
regulatory flexilility analysis of any rule subgt to notice and comment rulemaking
requirements unless the agency certifies that the rule will not have a signifioantrec
impact on a substantial number of small entities. Small entities include small businesses,
small not-for-profit enterprises, and small governmental jurisdictions. For the reasons set
out below, this proposed rule would not have a significanaghpn a substantial number
of small entities.

EPA has identified industries that would be sgbjo thisoroposed rule and has
contacted small entities and small entity representatives to gain alretézstanding of
potential impacts of thproposed Phase 2 program on their businesses. This information
was useful in estimating potential impacts of this rule on affected small entities, the
details of which are fully discussed in Chapter 8 of the Draft RSD. Small not-for-profit
organizations and small governmental jurisdictions are not expected to be impacted by
this proposal. Thus EPA’s impt analysis focuses on small businesses.pligoses of
the impact analysis, “small business” is defined by number of employees or dollars of
annual eceipts acording to Small Business Administration (SBA) regulations. The
analysis focuses especially on impacts toufacturers of Class Il nonhandheld and
Classes IlI-V handheld engines and equipment, since Class | side-valve engines are only
expected to need mor modifcations.

The economic impact of th@oposed rule on engine and equipment
manufacturers defined as small by the SBA was evaluated using a “saleppestich
which calculatesranualized compliance costs as a function of sales revenue. The ratio is
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an indication of the severity of the potential impacts. The results of the analysis suggest
that of those small entities analyzed, one small business engine manufacturer and two
small business equipment manufacturers would experience an impact of greater than one
percent of their sales revenue. However, none of these small entities would experience
an impact greater than three percent of their sales revenue. These three companies
represent approxiately five percent of the total small businessafacturers on which
the analysis was based. Given this, and the ratio levels at which these companies are
projected to be impacted (i.e., less than three percent), EPA expects wdaygsal to
have a light impact on small business entities. The analysis assumes hmpgksbf
costs in price increases and thus can be characterized as depicting worst case impacts.
While the Agency does not consider these impacts to be significant, the Agency
desires to minimize ingxrts to the extent possilda those companies which may be
adversely affected and to ensure thatpgioposed emissions standards are achievable.
Thus, flexibility provisions for the proposed rule (discussedeati®n IV.E) were
developed based on information gained through discussions with potentiadiiedff
small entities. Many of the flexibilities beipgoposed in today’s rule should benefit both
engine and equipment manufacturers qualifying as small. Some, but not all, of these
provisions were considered in the @gh assessment on small entities (see Chapter 8 of
the Draft RSD). Those flexibilities not considered, including a hardship pedeision
described in Section IV.E, were developed too late in the rule developneesss to be
included in the impact assessment, but as they were addedkinto further ensure the
achievability of thgproposed standards it is eeqied that they woulfiirther reduce the
impacts of theroposed rule. EPA requests comment as to whether these proposed
provisions adecately aldress the needs of affted maufacturers, and small entities in
particular.
The results of the impact analysis show minimal impacts on small businesses.
EPA expects impacts may be negligible if small companies take advantage of those
additional flexibilities not considered in the analysis, and if companieshpasgh most
of their costs to customers as was indicated as likely by most small companies contacted.
Furthermore, EPA’s outreach activities with small entities indicated that many engine and
equipment manufacturers have already made the switch from side-valve engine
technology to producing or using overhead valve ertgioknology for reasons other
than today’s proposed rule, and therefore may not incur substantial additional costs as a
result of this program. Therefore, | certify that #gion wil not have a significant
economic impact on a substantial number of small entities anddteeeregulatory
flexibility analysisfor this proposal has not been prepared. The Agency continues to be
interested in the potential impacts of fireposed rule on small entities and welcomes
additional comments during the rulemaking process on issaeddb such impacts. In
spite of the expected minimal impacts on small entities, the Agency is continuing its
efforts to notify other small business engine and equipment @eatowérs of this rule and
inform them of their opportunities for providing feedback to the Agency.
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